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fa®*fTO:, C«TTO iilcTO’tTOt^ TO?TO Inland Water Transport 

Training School-4 fTORfTO ^1 <TOr ?fTOt%TO I Wf «rrf? 

^TTO TO^jtTO, Mercantile Marine Department-4 5 ? ^fTOTOSl 
« 

«rro nor f|TO i to 


CTO f^gfTO f^fTO tot TO^ff TOt? to *(*m? TOR fror* 

!$' 

WTOtCTO TOjfTO smW f^ 5 TO I , y.& v 

^ItoTO $TTO toto *ror ?* ^frol 4 $ 

f%frorcTO i TOt? tTO TOi * fro?-?* *&$ to*tV 


TOTOtfcj I CTOCTO TO TOSTOCTOJ I 



•Tarit B hush an Bose 
Rear Admiral, Retd. 
Technical Director, 
Jayanti Shipping CofLtd. 
Calcutta. 



ii H 

few®r ^fw*r 

<ajmtftr® 1fcw*r, c*rd?r*r ^f«R * $c*r^@* *rewf 
fro* ft*tfi ^farrc^ i afesn wri wnr wwroj 

«rrt*rr^i i *rot 4-frow wroiarfi $rai *t^*rtfa *rfwi 

ftP*R afTWTO *$CTTC 1 «tfsrR TO5 ^R1 *T3RT « *rTO^t®T | 
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“cW* ^tfwfrorfifc, ^rcrot^ « 
toredr? toc^ c^tto TOftretTO *S** TOtfro 

^trw w i *k*ii mn w«i* < 3 ^ 

^ =rft i tk*i 1 wt* 4 $ wft <nw «sn:?rfcRk to Wsl 
fro* ctoj^-towjw ®rf® $ *i *tfan Tfroft s?to* toj 
c*tfc* ^^fwfrorfirc atsprtoB* tor® ^toto 
fcTOtfl - Wr® tot* ^rtsfjtsf^rrCt csif* cTO apf5 5n ton *tf3TO 
arfB*n®i to TO*i ^tro *$ *(jmtfTO \*\ frororf®r 

cth TOvrfs i -4^ tor® ** *»n 

■tow *#*rS i 

$*i wwi w «rc5^i i *t^wfro toj cw apfiM*£jf% ntto 

'sHsttft *tfaM ^sn^fo *TOi *>fto5f <sm ^*r wrr*R 

Wto fto* *rf q\5 *|* 'e to «ito ^rc 1 ® csfci TO* i 

toi tow f%TO wto f^ifare toj TOtft i 

^ wsi t%TOf&TO*f ^twi <w®W»r fro TO*p own 

/ 

*§TO i ntd fTOfaw*«*rrTOTO TO frora totf* 

TOi toi *to§ tot* to*frof% •tf^wr *ro^« TO* *to i 
*rf*nw srcw St^arTO fTOt*r, Ex. e. r£a. ( r. i. n. ), 

E. R. Instructor I. W. T. Training Centre, *t*TC*f *$2fTO* 
«pf i *TOj 'Q tot* «tto *f**&5*, tot* *$*«! TOt*J *jto 
TOt* TOf.*J** c*r*1 to* *$\® 5fl i crow ^rtf% tot* 
f**^ f***rci i 

> 

ftratfTOs® TOtWi TOfc* f*f®* «t*tc* f**tc§*, 

totw* TO5® wito TOI* f^^si i 

(1) §1 *ft* a>\$ft, A. M. I. ( Marine Tech.) 

(2) %«f*3T® cj, Ex E. R. A ( I. N. ) 

<3lfW ; 



C*l«CT3T f^rc 

fW* wvi froifro wft^rtf^s fas *rft^=» 

* + 1 ^^ *fin ^3to *rw «wi ^f%sir*T i 

«m 'Q fWhi *rw mWffiw f^i> cwr *tfs 
^fa?itc5 *ipm fewra* m *pw Ttstre 

*ram ^ srfar® *rtra c*^ftr? fom ^ c^m arfB *f% 
•rft i ^ *rfe*,*wr •nfrwf^WiMre 

*ftprc mpk ?r*tre ofauro ^tsi wit^ ^fwi ntf% 
?*nw ftz*r ^tft^s ^ i scotr*— 

^fo— 



filTSyit (INDEX) 

f 

(Definition ) 

fatw*T v*reinfe ?i 

&n, *r^ 5, 3t^> ' 5 fa*ff*i K ? 

CTfiwra, ^R-r, rir *ifirfc& cWtrm*. vus^ifo, 
‘flmtro*, 4E*Hrfa, 3BR c^r ti 

&jpf ctttv, Jim f#m, *m *ijf*r, *m 
^pwr, w-w <r*f*T«, ^rmff%#B, *jf*Rtfc, 

**t*pp cwt*, fwrrfafc, 

*ft=r*fi>< ro v fsrotraR, ^r, wRfiffifct*, 

ffc*rcn* «r*Rrr*n, felt, wrf%% «nz*tWft «»r, 

cwm ^*ri, fni^r f*R, fafcr w, «rft j itfi 
e?rt^f®“, *rr^nrrfai>R, Tf^r .cWtwtf*. ^itratf^R, 
trtt«ot 9 5t*r, ^r-faii, ^r w *i»re *rfe*»r, 

fafa'S'R 3FF, f*rf®PSR* CTft. 
croratft ^rtf®?,' mrrefrR, ^*ft* ft#, *rfe*i*rR, 
vttrot#R ^sjtfw i 

wwt® 

^•[fW£*nf vtfspi ( Definition of engine ) 

$^rc, to*. crt^t ^f^R. Ite 

J-dfa, c*ffa-c$R, to c*fc^m 

^sr x f*R, c*rft-ffcw»r twjvI, fere*r fcfjTO, &t*. 
*rfaro f TOwfN x <Rti^ 

$-dR cTO-cifa 

n\^m di*. ^r^h, **(wm, w*R 


*(ii 

1—15 


16—38 



( viii ) 


fro 

innari cift, ^ N f®ra, c*t3-c§r* 

f^C^ST $3 v fi?3, ^ c3t3-c§fa fafa 

tifiw, C3tfo ^=rf%OT 3T^re3 *!$ 3*31, fcitn 
«W S ^3j>t33!t*T 3P3T333 ^3 s faH, ftcas Cffi-cIr^F 
$3 N fwt33 ^3*refe, ficai §-c§t^ farcer 
$3 s fi?c33 fits fa. t3 v fac33 ^33fa, 

C3T&13 fasfra*!, fksi §-c§t3* c*fi$fa $3 v fat33 
^333ifa, fira c*pt3-cjfa faW3 $3 x fat33 
fitaf |-C§fa fir. UOT. §3fan:33 

|>-c§t3* C3f3-fai*3 ^ N fa3, fira 43T3 3tjlt333r *rr-3, 

*F7f3 31 , ®fa3 > C3ffo, ^3 K fa3 offi 333 ^$z*\ C6 fas 
i 


faCW C?t^- 3 plfe ( Troubles of diesel 

engine) ••• •■• ••• 39—62 

fac*3 $3 x fa3, fwrc 3%33, far.«F3 $3 x fa3 ^ 
«wt3 t *faw»i $3 s fa3 vf*[&5, fat*3 $3 v fa3 fcifc, 
fira fat93 ^3fa3, fira c3^3 elffo ^33 . ficaj 
4313 fa® f^it3, (war ^t3 ^I33 v , ^wi3j® • 

»<nrfc3 W>, $E3^fifa fctfc, fkai ^i^fifa fclftfa ftaro 
w c*tri?m $3 v fa3, M5 31 3Wl, $3 s fa3 3*3- C3T31, 

^t«h3 *3, 3^*13 ^3 ^fa3t3 fe*fT?, ^apaP'R 
fa? v , fa3*Ni fa^Tfas ®jw, 3 «r fa3 ®jw, fa&3 
3333», *tt«3t3 3*3, c^rt^ 3%3, c^tre ao, ifa 

3tt^ 3t, f3faoT3 cfc&, fafa'QTffr *rhQ3T3 *3 31, 
f»rf»ratCT 3P^WM3 31 Wl, S5fa3 x faf, $3 N f«R 33i ; 

Wl, $3 s fa3 3faM33 3*31, 3^ "^<5, Hfa 3Ttf5 
31, 3Ftt*Tl crfal, 3131 ‘Offll, ^3 x fa3 C3 a H 333 3*31, 



faaa 

*faa aa? ^ai, c&fos, am* -rta\£ iar 

a«H arfRa^fBs a^ al mi, fafcr ai atai, Bm*fB al 
atai, 7 ffa *isa c^ N , 50 a«Bi s*ita *ra cs^ N , 
150 a*Bi mrv *fa c&f, ^f«R ItB ^afa *fa, 
^ N f«R cw 0 $^f«R *Br$ nar, ^farc fa^*l *fa *ra 
W> m v* ^fai*r, fR<n fafosta faf*ta\ ^5ffia N , 

fafa*F v «t»p x C^R C*ftC«T f faf*!*F N ^1*^ CWHf ate 5 ?, 

cwfta ww f% atre ^$nfa i 

E5N§fif 

C*fc 3 ?ftT ( Petrol engine ) 

c*rd?r*r ^ s f*R, c*fd?r*r ^ % f«rc sfar®, swfafB fat&ca, 

4. fa. at**!, $-c§t^ gfarwflfc, fear cana c§ta* 

«t*p N c*Tc^ ws arm, cndfaaa 

m *r«*B w afaf^- w&, ^raatcaBta fa, 

ft^a&ra ^ «m* t ^taattaBtta ^tfaara «f*rpft f 

4. fa. nm cwrfaaFjra 4. fa. atc**fa fan, 

aaaattaBttaa • fe, ^TaattaBrca faa^&ta foft, 

fa^Wfafastcaaitai, fB^fas fa. fB^fas fa ^pfaal 

a*:a, fB^fa* ca*a m, an Hfc® ca>ta c«r& ?rtw a^a, 

• • 

faa* N aETa cvwfs teat m, miizifrtzi cari?rcaa 
c*ita*j, fa. fa. *itai*Ba ajfatfaa ajwtafaarta 
'SjtfafB factor ajTataT$*Ta faB®r 

<sfaa N w <3FftBa afa, fas* sst*p N faB, 'em 
can c^=i *a, 'cata <#tBa ^rw, can atfr< c*cBa 
^t«p, on atfav^ ca^a c*?B a*rw a*ca ai c^a, 
unta cwB, ^jiwJaatcafBt *m, cm cstcBa *T«r, 
csttBa *tw, fa?fa* csatcaa artw, c*rd?m 
4JH5 fananata c^a aa, *w fafasfa vtw 



( X ) 


srt **i, m ri ^*mr, 

**tt^ Sfl *ff«fl1, fM^iw w «ri ^ fc*fff, 
m^r **rtf f*rchr, w ^jttoc^i, 
njtTOdn ftp, ft®, *uWwriM fcrj^-R 

*rr^, *jftf?r wi*r ^ft-ra, «rr^rtfr«cw«t?T 

*pnr*r, cwrotfl 'esTlfe^ *it-tfci®tf\, 

#t»f, ?rm ^ c^, "nrfa "mfo 
?tm *rw, ~mf%< to ft®, *it* *mt*, t^ftn ^ 

TO, ^BR 'SfR^S W, £ft ?ii ^«?n, 

^nrtfrtSY 'in* *uNFrcfcl fcrtftrc, 

opk ftftt$, ce^, c^fcftsRR <ro s *fifa 

^sjtft • 


3»fS*^q 

<FrftT-fWSr*f ( Hot bulb 

system semi-diesel engine) 

*TR, 3F7R TOS^^R, 
3F7R C4Mt*. aFJR cl>**ftra5t®, ^ftniftn® WT9 ^'R e l, 
fciffo 3ftTO*!, ft®, ®vrt* f*R Tf®WR» 

cm-ctr* %w*r ftfti'Qt^f cro i 

ftiftrota c^s, Prf^T'Qtw *rf?Rrftr, f*&*» fa*. 

(Cylinder head, cylinder liner, piston, piston 
ring) ••■ *•• “* 

ftftf’Qt® *CTO CSf%'*, ftfftf'Qt® CTO apjt\, ftiftTSt* 
srtTRt*, ftrftT'QR »rtTOl* aFJt\, f 3 fta’, ftte-f aprfa, 
^t«fR ftrfo, ftc® ftifti'SR ftt® 

fnftr^t® *it?Rt* f>if%'a'R mm vs t wm 

c**r ftt*ttftri>, ftfts, »rMRt* ^ «Rt®, 

mm ftftrm $*mr, mm *ftrc, fttto fts c«t*n, 


93—98 


99—117 



( xi ) 

fro 

ftfci R#, f*t&r Rfa, 

fa*-4* vrw, RrRrets RrRret* •I'KRt* 

« 3TV apJ!^ *1*11 *TtC**f C*tt«T, 

RttRs cw, Rr^ *f*rai *tftt*r, 

^ «i:?f*r, f*il* f?rc ^rR?l & fc»r, Rrfo fl*i, 

5f-c§r? 'Q c*t*-c§T* Rrfo ffcfsranr fc*rt*, 

f*rfci fiRFff, R< Rreiw f^f5*, Rs ^\5 fiW*. 
fsstOT t^JTfir i 

3=T'^Sl 

3FTfa *rt^P s & s , 3Ft| >8 RnrtRR ( Crank shaft, 

fly wheel and bearing ) ••• ••• 118—123 

am* -Tfajj, apjiT apit* *rt*p f 

f^»r, 2rtt c^fif to, fwfR^s ?Pt^, 
f«rtR< to <tfTO, Rtffa-irar tot*, frotfirc finrtaw, 
tBss R*tR<, fkar frcs^tfc 

RstRs i 

'»i«'H x ( Inlet and exhaust 

valve) ... ... ... 124—139 

^rc*ri> ^ ow.irfc ^f»rc t aw 

'st^-^Rrc, «t®p % ^nr-^ixm. 'QTfa-*irrc*f 5 5r%i, 
fn^ T. D. C. B. D. C., f*tfo B. D. C. ?$vs 
T. D. C., Bjftnfc ’tfw-R, ^tcw. faRretra* 
c|t* f ^jtcn§ fifcrttroi c^ti, frjtc*r£ Rstnw %xr, 

^jtcn$ farrow ceRs. 'sr^ Rrcfor ffcift, 

} &P[\ c^R*, 3Pf^ T. D. C. 

rtf. 3Ff^ *$c*r to «r*tr rtf, 5^ t$e*T «T»pTO 
rft, rrRrc Rsffr w, ffci& to, >rfwr- 
rtow «rtfr?r to, TOTfit ^$tr i . 



( xii ) 

fTO 

*|t**t (Fuel injection pump) 140—162 

fa, ^Fpr <$*5 j^Vf 

•it"*! fa, ntn* to, ^ctpi itwr *rtfa, 
itti* faiJN, ^oro W>tfi<. ^csi it^t, 
tot iifo, ^n*r nti ton, iti ijicto 

Sft«TC^H ifTO, ^-fi&NfSK ^5fa4 1TE11 INI 

'Q ^arc itci* ^fa*. fctlfas csfas, iti 
TOfas c^fa, *rri c«r*mr 4N « C4% cmn 
c4*ti, sfare in 14 , * p rt* ap f *tilfa 4tfa4 w, ' 41 4i 

fa. *fl. f%. 4ft 11*1 C&fa<, 1tt*14 OfN- 

3pfB, itl 4tt<5 N iTiC4 , fe, TON IN, iri frar, 

itl frfafas csfa«, 1T1 frt^w cif5'% itlifT^fa* 

4lt« x TOl, Itl fafcfS, 4N Ifaf, 

Cl^l JjOff lOII 11*1 I 


*TOS1 ^«8t« 

■IsjW’rtnr (Injector) '* 163—179 

TO, ^wfcN C*2t, 

• * 

fa fa 4N11. car f5*r x CTO 1 ?, c’sst fi»*f x CTO 41, 

Itl * $S£«1T>TN4 1t4TO5l, 3p*T WNX TO 
CltOT, ^CTW «1»p % TO 41 $4, T. D. C. 

4t^4N ^{CTOR. f^TO ^TCI 4W ' *fN, 

$TO4^N 'GlN-CJM, ^Cll^N '&&N, 

m 

^TO1T»N <£$<, ^C41 TOC44 TO, ^141 ^5fa£44 fa 
INTI, *F*, C*5T 41, ^41 

^51^44 TO4 TO, ^sjtllfcftW f53f, fpm 

TO, (NllfalTO CSS Wfa4 % , ^ttsfa 5 ? CSS '®t*p v , 



( xiii ) 


fw 

5(«f9T <sr^t*, ^w*- 

fctra* crtt-apfiS, *ftM *fM 

ftu, ttmvs w *jiz*ot nf%-w, srtarre* nto*, 

<®=qtap«l ^®ntii 

*1^*1 (Fuel oil) ••• — 180—182 

^**r ®ito* cij’MtraBT*, cnd?rto*r, ^c**i 

*n$imvw« f%, f%, 

f%, 3pt*r 4** ♦ftS'S, C^Ft=T to m 

*rn*i», cw*r* fcjts 

«*rai*r ^jtf? i 

Tf^Tl ^m\ (Air) - ••• 183 

Tf^5 fo, 1%, *f?r^sr f%, ^sr to i 

is^tFr^t ^dytei 

dppHf ^ rs {Cv2f 3 Ttl F ( Air compressor ) ••* 184 — 207 

^t«f, ^pro-ra 4*t?r c^mt*, 

Irf* c«t>rr*. tor *k&® £-<&? 

eta* TOf^jr, top, 

^cbfw uq^r^r csmtsr, Sifts ^Tf^sr c^mt*, to N ^- 
cfcw w-sr’rR, *$-ta csm*. eta* «rarr«R, ^j?t*- 
^*rm W, .' top, 1s|-cfc«r 

W£f>rt*, 'Q |-eta tots ^4>rt* 

irtfcfifc, ¥f^, , srM?r* f*rr* ^i to, 

f*rtr* ^ift* .ftfo* ftPw, cwp aft, wPa fnz*& 

"TO, 4*t* 5Jtt** «Ftta Wi, ^tr*s ^n* ?rfs 
'«*to ff*x, u«rr* 'e*tta <4*t* 

4 

c*maj *pr, ^to lsfr, ^st»i* x to<, 



( xiv ) 


fanr 

f% '®t 5 T 3 I N 

cfcfc, ’vjwnlOT * ctfwnr to*?, c$TO ^r, 

^«tto witcwi, ^c«p^ x cHtwm, fafct 
« c^b foster, fir-cfc*? vp«rTO, c«ito cm* 
cetm, g*r «rt$to, ^r^ s , jj-cN 

^c^tto fen, f f«rc ^f*TO ^tctor, h.p. w-sto 
* ro, csto, *f«ifrr, fsf-c^ 

wsto frai, ^«r*rrtw *nfa*ra otiw i 

Itfik OTt* fifBRtSr 31 C3tW (Starting air 

receiver or bottle ) ••• ••■ 208—210 

^to f% *itre, srt’f, crr®*r 

$jr, «t«ETO TOTOrai, *to c^t^r c§ft*, c«tto 

c^era fa faro fafaTO ^jfntfafs, Stffo 

■ ^to £t^fa° ^^jtm i 

s»|S*3P?»«i ^«JJtS 

^ll^s *Hp s ( Air starting valve ) 211—212 

!#< ^t®JCT* ^«F, frlflft C^T, fctlfr 

w to ^r, frr!!?< f%fa<, fctlft ^5 T®jcto ffear ' 

^®jtfv i 

f?TOlfaft <41K fa(^T^*R frtTfaC Reverting, and 

reduction gear ) ••• •■• 213—223 

faTOCTO TO, faTOR faTO CTO ^fTO; 

31CT, TO ^nttTO, ftTO TO fast, TOt^f TOjf 

faTO*T, <4TO teat, aijtc^® vflJp^Tf <*jR, 

fefcfafcfct* fata C*ftf, TOl TO X § TO^I ^•fTl' 
faRR TO, Sf-ta wtror^t faTOrc, ltf?< 4TO 
*ta, fTOt^-R faTO, fwf^*3 »W faTOfaK, MS 
faTO *1^, *!^TO *ar^, fw§f& era ^sjtft i 



.( XV ) 

fare *{ii 

( Alignment ) - - 224—228 

3Fjt? -ft^ 'fljTnt^^sr^, *rfiraT* effSTf* fw, 

f%?rff%^ am *nret*r ce%, 

■*TC*f*rt* "lt* N f 'iOTT^t^, oqjt^tt^^ 0>fa, 

%tfas falHW ^5Jtf* i 

‘Jfafa (Governor) ••• •■• 229—241 

*Rd?m, -nfa ^|r*r «mt*w f *K*fnnr v% 

*Rfa vs «rvrff, ’Rfcs* *m*w, CT^tfrom 

fer< am 

<*tr ^Jtfw i 

(Lubrication) — — 242—254 

vs wrew, c*tmi 

%fatcvF[, t*to* wnr *35 wv*r, *35 vcm 
f*rct* £t$*f *(M, farm frr$*f *tr*i wttnm, 

cntoiv ^ m ^t®i, cental sj5 Rt?i*r cw 

m ^5 *nrc *35 ^c«r? *rc*r 

m, sp wvz*w cet*rtv cm w, c«mt* cm ci% 

c«t»rrar c*i* *35 Rm cWfcrofa, frfesi 

*tvffo ^ rot c«prfa, cwf=i*m ^farc^fa, 

OTtfrotR *3f3teRfe* R*ffm*, *35 rot wrt^R, 

»- • 

^ot ROT,**^"!^ l^jtf? 1 

fee~i ^«ut« 

^¥tfet3T ?lU$OTrf&. T! llm Prcl*I ( Water cir- 
. culating or cooling system ) 255—263 

.. fafcr, *npn&jtt 



( xvi )• 


fare *t&i 

CIR -OTt&Tff ^f»K, 

'aitfenr *rr*t to w, *rr*t csm*, % m^«R, 
arte fafa<, ^t*re v f*ri> c&fa*, 
cfcRtresfa cWwm c^fa&rfa £r$*f 

ftfaa wot* c«w», nt**t 
^mrfaft, «mre& 'estm c**r ^i ^ ^ ^c*f?r 
*xm (Nnstt $wrfa i 

va^sf^e 8 ** 

v5pP* ( Dry docking ) ••• - 264—230 

cro *rre, atro®*r* 

^?rra, c&fa*, ^tare csfa<, st^re ^f, ^t< ^n, 
fafifc farere*^, csfa faretra*?, farow ere 5 ?! 

^fa^T* ®*tfa, farefta*! c 5 ^ *$e»i fa *fa 
nnrer, «rc*i®iflr stfa* to», arlfc crtt far? fcfafc, 

«rm snfc ^ ti ^ftai ciw, f*Fpfc»r fcr§*fTOre, 

' ^jiarlTO^ *rat*, at«ra scrota *wt»fr, 

v «fc*i*rta tf»wt* <Ercw* faffe, cfcfacatfo 
Ihrtfirc, <af5firet*Pt^ *[rtKfcsjrft i 

^*0t* 

^ *ttOTtl ^1 W»rR55 ( Horse power ) - ■ . 281—286 

tot, OTTfa^t^T ^ *IW?, ffr- 
*rfa$, ft&ta-faimsrm, ^ nt-ents to- «m*, 

^ *rr<m*, cs* ^ •itwr’s, vt 
«rr«at*, cwfswrt»i ^fafaafa, fsR ^^f5\'c2prre, 

^re*rre **r *fwr*, fa^wr«i *r^, ^ 



( xvil ) 


lit 

287—297 


fa*ni 

JTl'gfa ( Kind of metals ) ••• 

cro, c*rfai, 

*rr^ §K vfc 4*? *rfvi>, c^c’r’T t|*r, fare*r 
3fa, GJFt*r $fa, am«ftfro tfa, ^rffafam ffa, iTKtfo 
3fa. *rf ft*, c*ii>m, m c*ifct*r, cro 

c^m, a®, ww a®, wrroN fa*nst?, ajMtfro 
a®, am, ra^fS Kt ciM, *nw, cniM c*rf*i 
■s toa ^®wt, c^r-*ft£f=K, v4fafarc, 

*m«rfK CTfi>f**ra^TO % nt^^jtfa i 

C^Ttfea *ft^t tfl«H 3?t9lfa*t*T ( Motor car and trans¬ 
mission ) *•* ••• ••• 298—304 

$sTfa *$»!, «tr*f»mr *ft*Fj>, fast* 'sijr^c’T’f, 
fa*Ffl:*fai3t*T faro farfa to, fa§3if*T. vfc' faata, 
carets fart*, *ft$ faata, i»*t fast a,faarafa*faanr* 

$<®jTfa h 

■ 

^<SI5tS 

WWK (Fire extinguisher) — 305—314 

TO fajrf^ta wt^f, *!lfaata »rtftOT, 

** 

• $£*n$|fa *rf«re, 4^j&^*fftaa fasa fa Mlrv, fa 
’ItWTOl, -fap? ^a* cTOi ^Jtfa® ’Wll, c*it^1 

*rjffro 'e am fct^:*ta fra, vitcro, fa. fa. 

• * • 

§fa*f fa*, ^IW, fa * $, C«fa>! owJ& ^Ufal 
$wrfai- 


B 



(xvili) 


ft** (Electricity) 

fasrs ^rfgPrffc, nfrcrfr, «**rf**rfr t 

stn, $t*r^g*jr«T 

■q fa&t* to^“R w ^fw, rafefcjt^, 

*\twU, R. V. c. W. ^ 

w Trfer ^fircrc mffi, & *tt«m, 

^JtTOfB 5 ? 5Tt^^ <spp v C*ftf, 

Wfi\WB s ^Jf^fBw^, •ffiraftspfr 

^f5 ^krtoti, tc^S* 

*Tl6 C^5f fa&S?, 

*f®TO1* ^*1, W*f, 'Sltflf aijf^r, ^ 

*rti>>T, cm fafare ^jtW fafare 

w *rjm*itc*r to^r ^itfrNfa oftfiw fw, w$ 

*rtm c^i, vr^twR ^ cvf^i, $lf& 

vtsstctr *rjt^it«Ttc*T ^ fafo* ^fpfr, onRTtw 

v^5Tw*t> fevm, cais^feta, airw *irttRitOT ^ 

% 

fafttw wi^r, cfegs; arjt"*f. fare* 

<£&, csRTC^tsre <Rlfcre *rft^ ( *rH> 

TOFpR retH fafa* ^rc^-R cutta, c*RR d>& . 
c*t£, fasfitn g^re "rfv Tfre, "rH> «t?srtr^i, 

faft* s^Rtrei, v*nfc* wrtcti, ^ c«m A. C. 
vmsitCTi, rrcwr 

^sfijt^ ^irf* n^Piim fwtpw, ctffc*, 
^a*i ret*, RtareBt*, reaj £<re, ^fa§:frT>t*, 
fro ^*r ci>£s, omtret* srtrctft^, fifem 

*fa*i cnw, vhRtrei *hr re*, ^fatofcr* w 
*fen, *jMred?i, ^jwwcii ^rarest*, 


315-366 



(Xix) 


favr ^ 

fa. fa. nc?*i>, 

fiRjNwfcfaw, gfwff nfo, wtopb, w 

rofam (j\*\, mfaffy «wi» 
mrfctfV, ^jmcnm «rr«rm, ^rtfcrfr to^*k mrirrit 
®t< c*tf 5 T fafawr ^nt?, <mrfc 

^SJtfa i 

3=r^fe2*i 

fSStCSST ( Clearance ) ••• 367-374 

C^?f «$*< fa*f, 4 « fastfiR, fafasft »itWt* 'QJfft, 
fafo iSca fafast* w fa* *w ^jm 

^n, 'sfa^ m$®, fai* fas mm, fata fas 

m m* %< 35, famrt* fa&i 

^f, am* <^s ^Jt* fafw 
mifff 5t$fas wj> fast* ^facsfBs *rf**t 

fn^t?r mfamm, smfrm nw fast* ^it^ti, sff«m 
mim *v. f*w< fire $®7tfa i 

<Bmta 

Sfat^t (Metric system) ■■• 375-387 

rejj* *m, fafrm, Wm, 

fawtupf,' ’rffa&nr, ^fafrnr, 'itrfw *m, 
c*8f*, rejf*- ?$F 5 $+, ntfca Ops arm, arm 
*it^«, mm* j^css fSrfem, fafrm mm*, fnm 
«ram cwm**#, 4* «i*nr $fcfad? 

*ffa*<ta, retted* *fffsr**fa&, *Flrc**fa£ 
reted*, *lfajm mtar, faretfafct*, ^st* 
csrBrrsr, fafcfa* cw*. <? rs*r, dftai, ^fater, «ort», 

<d*r* l^jrfa i 




srcma fra 


efsrsi 

( Definition ) 

RafsraWC^ ffc^T «%* vww f^RjDr. R Diesel) 

»*W ( Engineer ) 1893 

^ w 'srfftTO *or i 

1m-\ c^t*T f^ffwfe *rrra fltrf ^T^l *rff** 

^■rt twi ^ ^ nfitotd ^p$*rc 

(yf*r) c?'Qiri Tin ^sw *§t*r ^ *rt^ wn *ft^ri i ^ ^ 

^ ^ *sn ^rfasTcsr vrfon to 
^ *rtfta 1 

^ ^ 5 «it W9 c*t$ to ’ttwrot* t 5 w f^ 1 

^sr f®tw®r ^ w *TfNi car%r ’ftrowt* 

c&\ ?t%sR i csh *rt 1893 qfctc* 

f^CWC^T^ CT$ TO* ^=rf®R «ltfrfft W I 

'S^f .1%cwc®r?r w ftora ^prcsra ^rtron 3* 1 

^5T3t* w %t *TO *Jtf *mfl> ^JRfsr^'B^ |*t£ ( Herbert 
.Ackroyd Stuart ) RfR viw ^ffih frwrfsr* C^f% ^fiR 

(Heavy oil engine) fofY *TO l f*rcfor $5rf*R 

(Hot-bulb system engine) **T1 I 

f^t«r*r *rtf*vf* 3**1* tot tot f*r* ^*-wro*i*r* 

*rrsi nfari 51 * i a t$ w wtftfL 

c^f^Y .^f*R fcsfror 1 &$ fwcvr ^firc iwiw 

strode f**t* vrr^s *f**lnf 1 


2 


■softer faro %f5 r 

to «rro to toto tot* cTOt* 
TO*tes “*ff%»” i "ifTO* toitotoTc* TOetfro TO*1 wWw, 
f*TO, ’ftfr ^sjtfw *tto to toe** TO*ftE< «rrfror* ***i w^wtef i 


*1 ( Energy ) 

**v$i cw TO to c*$ TO^fr ’ftote** “*tRp" **ri 

WW ( Capacity for doing work ) I *rtE$ 4*t TO’tl 

W TO WS ( Matter ) TO I “tf^ TO’fl W TO sfl, 

■rfro tfara wt*i ws* to i cto :— 

TOjfro TOwi etn fro t* *** ** 4*s ^* to i 

v«it ^t* *fro tot^T *c* ^ ssrr^rra «rcw*f 

TOe®T £ss*rre TOrft*1 TO"lf¥ fcvTW TO I dfcs*f 

^f*R TOT*1 4*tc* TO w TOftT ^ w^s *f*ft«f; ^©f*f 
H *fp5»” i wwfarrr* ^wrf=w «tto TOwtcw=i cw, 

«I)TO TO5 ^*< Wr?C^ «r%^5 tff^TFsfin© TO1 *Tt^ I *PTfC< 
TO]^ «T5 TOW? TOT* TOwITOF <®*T • Mass ) TO I TOtf 
TO TOTO TO S5T*TE*s ( Volume) TO 

«TUFTO T®5^ ^ ^ ^TOTC*> ( Density ) *[U*\ I 

CFR S— --~z = *=TW I 

TO’®* TOI ** c*ln?f*TO TO t 1000 f%$f**s 

C>T#fwfrrw*l tol CTO CWE3TCT ^*t* **T «tETO ■ TOc^r, 
c*$ c*raf&* ^*r* fsme* c* **r to* 5 **, ^$t*tc^ TOf 
( Pressure ) *E®I I 

• ■ 

* 51,5 (Oil grooves) 

f**tf*s-4* w TO* Sto ®ro»r %f**t* w© cw TO *i wtfr 

^TOl TO* 'SfWTE* TO* W^T TO I 

TOE*tf*F^ '©SP^f (Specific gravity) 

cro fwfSiOT wrew* TO® c*$ ^to TOto* *rf*s?® ?n 

(Distilled) *tE*r* ^c** ^TOTO ^wwiE* ^TE^ffa* nv* i 
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(Inlet manifold) 

^rfer Tt^m fSwt* w *nprt«fci* *$r® 

•a *rt$*r *r?n f»rfqar«? f«w ^nr c>r$ *rrt*fc* ctRwi^ 
■tot wi c*rcjr®r t^rc* *mft*&r* f®ra*r unmr fiRtv 
■a *rttc*re *rw fq® *wi *rw ®r^rc* aftm«s ^n i 

(Ignition) 

wra® *iTtrc mu i c*rd?r»r to "»fl# ufal 

*rrtw <ranf i 

f®ra*r w w^s v ^ «rr*tt* 

■t^w^&nr stt® ^zm car vrr^ii «rr*R «nm i, 

c*ifa-f®c*rsi ^fp[® s ^t«rhr d>" 9 fiW5rt w ^t-Th^r 

■cfr^rnrstw* to*! ^t® ^*r ^c^r^r c’sf 

'StfSR Kit* i 

C^* Jp rtC^1ir (Absolute temperature) 
ft^Tro 273° clears cv?nr fizz w 492* *prpR*t$i> 
**e*rc c*r caterer* ®r*tw froi tot i ^ 

feral ^tz^s c^rrasra «rrf*fc«r qt*i c«r<rr? ®t?rfc* *ufe*rftW> 
c^trast* w i *raR*r$d>* 460* raw ^fac® *$ra fefe< 
Wrapfcr top i rate sic®* *¥ 273° raw *$ra fefes nrac^ 
*\Z8 I cm :—(i) 32°F wim fefe< *fra*1? ( *tC*R*ftfc CW ) l 

(ii) 0 °c ®c*nr fefes *rra*& (rate^® ra*r) i 

^owjrfefcfc cfcwtraetra *rc®ra fefes nra*&—460°F+32 # F* 
•492°F •, 273"C+0°C=273°C ( Absolute temperature ) I 

433S*lfo (Accumulators) 
nfe W Tffamr nwf^ww (Apparatus for 

storing electricity) oq^rakfl *t*T I 

dtraw ^ot^tfhr wr ®Wi «rf® rara 2 cwrt, *jfisfe 
^f*ra 2*3 ^tt® 2*5 c®t^, cwftfe^ itrrf^fS 1*215, ffaiFfe 

1*8 c®rt>, c?*rftfe^ amffl* mo. 
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srortro fro* 

iil*1 (Alignment) 

*ftfrr •ftter *1 f^n Mu c*fi>,- 

*Tt$R ( Centriline ) TOttW iOTt^C*rt> TO I 

(Assembly) 

c^tfr cfi& *i f%s f%a *rtfo *ra *r* TOro *nr ct 

wrtwtl' *rwf5 hsft TOTre iflC*R& to i 

(Exhaust manifold) 

f*f*TO Goffa *7t* «ipf *i& tot/t,, *i c*n§ *$¥i w 
TO1 Tf% *$*1 >rfa TOtt* Cwfac^iab TO I 

3RtW <^*T (Crank case) <Ti i«Wl9 CSWfa (Crank chamber) 

cro* toj aro *rtofc c^trsf 'Q ?J5 qfirai *tt*f i 

^ c’t :— 

(i) wtc*r wjn toJ? toi to i 

(ii) ^tC’f 5J5 TO* *1^*1 TO I 

fSRt* ( Air cleaner ) 

\ 

TOTOfcT* -siT*t#fa *71* w ^tfroa 

f%^r «ph wat^n, w^ww* TO?1 qfd? i to 
*wi, *tf* *tto toto, f*ri*, firw toii w 

*#it* to fro* ^stfro $TO^ orfrore-w* ^*rt ^ c*ti3?t* 
TOTOfrfcre ^tqjTOw TOft wu *rre i. ca *t^- 
cro* wt*fa itai *tro c-rura (nfiTO) **i **, 
fawrlir to i 

WftT *nt*t ( Over lap ) 

4* *F& <5t^ TO ?$TO ^TO^ TO|* % tow wfro 

TO1W '3*tiT ®TTt‘ s t TO I ^ ca cTO citCTOT TO c*W 

a&TO na *pTO to citcror TO tow rtTO *0 ^tw wfor 
wijWtoi 



5 

OTt?r *ft$W ( Over size ) 

ti wfar *rt!w wi *t i 


; $ r5 [C<£f*f*r ( Compression ) 

TO. ti ’tiR aw c<pt^ 5t*r toi 
^C»2f»f5r tot i TOR ’fit^ c^to « efr^tforTO 

^fsto ** i 

TOJWHsr (3’f*T'8 ( Compression ratio ) 


C§t* TO« ?^TO *j \{A fafTOfW* f^57 CH «tfTOCTir 
TO*1 'SfJt’T TO*, *5TCSm Ctt *$TO *RT C^ TOfl *1 ’tTfa 

*TC*£* *^Wm cTO-9 TOT | • 

CTO.:- £* «f5» i 


( Capacity ) 

to<t, if ^ 1 ^i to«i wstc* *jt*ttf*rl& tot i 

( Capnut) 

|f*t *Jt*ffli> TOI I 

w cto c*tR ^tc^pto w s r^r 

to TO ! 

TOP&Sfa^ ( Compression cock ) 

fafaTO «m ^nr ^tfTO ^ i tot faftrcrtOT ^cwr 
c&Ht ftfcrt *f*«i *^ott ewi *n i *cTOr ?TOr ^fronr 
*nrtfw ^t% **i to i 

^^l5f5j#T £*TO ( Combustion chamber ) 

fTOlTOfipS TOL ( TOfl ) *1 TOC* »if fra *fwi a TOTO 
tojTOsi *rc*r c*ito '^cfw wfSrai to sstto* *TOppi 
6 sTO m i 
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'^Wf'St? fat***i ^[0W 

^Fti?R*l f%C*ttfw& ( Carbon deposit) 

f^rafro ?OR fatoft?? M «nsf«^5 ?$?t cmn s . 

faK fafo fa, »mrct? w *55 tow? to c? iv to ?Ftfa to ?? 
TOW ftottfW& TO I 

TOfa *tt*F j> ( Cam shaft) 

c? TOjriR fc*i? toi? to w to? fai> to «ro, farfro 
Bap’tfto ^fsfflfTO *ffcre *ff??to *f??1 ?tRF ( The part of a 
wheel adapted to convert circular motion in to reciprocal or 
variable motion ) l tTOI TO, fa ?^?t? *T5 

feK-4? TO1 ^l^ v ofa ?* ?? I 

wi? TOjfo await* fafazu f?t 9 itre i faftafa 
*it$m f*rf=RiT=i TO awt? to$ fafTOre? to <ro i 

apjR TOj? faftn'R *tv$ *n^n *i$re*r fnftaR ^jt? *ti¥jj : 
fatoTO ?tl* I *jt? TO CTOt? * ?TO 

ffi?fTO ?fe TO *fi*1 6?s ??? *t*T? N C<nt*T am ^Jt? ^ ?^S1 
to-ai? TO ?* TO I fea aw? feUfasfrr? frfo, tt^-fsK- 
fafcfa^Bl? TOjj w ?t?*T *lt**f *ltoto TO I 

^ttfiRsfik TO, ( Connecting rod ) 

c? ?^s, TO ??f5 *iTOre ??iTO to ?? wire ?*^ 

to i ^?1? awatt* 4« f*?tf?< ?m'aFJl? TOjfe? to ?reto 

TO ?it* i to? aft* TO csjfei^r \*i am *1** f*M to f*rfe^Rr to- 

fTO fafcq ?m spjtTO? ( Crosshead ) TO faf <TO I 

Wt*t x to (Coupling ) 

$?f& cTOTTO to,£ ll >TO ?«t?l*r ?^r TOj?.*?$fB? 

TO? Wf?? TO CTO1TO Ffafe? TO faf TO ?ft*F I S5T?tC?s 
to i 

totSTO ( Clearance ) 

C? CTO \«ft?TO ?*? iWTO’t ?TW ?TTO TOl TOTO 
aralTO ?? i TO*l:—*35 iw wW TO? TO ??? 



’ftH* 
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( Expansion ) WV JW I W *!* $*TCT 

TO W f*Ti%TO ^TO^ TOTO* f*lfcf fsRtr?^ ( Piston 

clearance ) I 

(Machine ) 

cv *ra ^rc«?r TOa-i to ftc®? sfrol TOt*rc to 

TO * r wi <ro tok* to *1 c^fro *t*r i ct cTO TO 
toto ^*r cro =n c to toi ^f^aR TOto ** i 
TOtfa^ to* TOto *m tow* ^fa*c*r toupw 

^ i c^Yto^ ^f**ro *Jtfs^ 

^Pnrl to i $mi tot* toi *tt«*i to *ig 

TOf I ( Simple machine to make work easier ) I 

^iMfirf^liT ( Calorimeter ) 

c* ntca[?r toi ^zm nfaTO toi TOtw TOTOftTO 
to i TOTOfaiTO tot* to, ^ toss* fe^TO 
^rfeTO TOT* 4^fB ^TcTO^ *1 w® *Tre i 

fi5*t N CTOr 31 vS^iTS^ (Dip gauge or dip rod ) 

opjt* cott* tjtw cvzm c*rm c?f**T* w K i 

N5t^5ltC*n ( Dynamo ) 

c®rcfc*i>tt** *m TO i mi stf^ 

f*5i«, nf^ 1 *f**i *Tt*i> ^rfsrr^ to i 

( Degree ) 

(i) TO*1* feifr ( Unit degree or angle degree ) 

(ii) TO*f* f^SJT ( Temperature degree ) 

(i) 4*pfi> f3C3 ( circle ) 0° 360° 3TO TO 3*1 t 

«lf%fB TOC3 ^Tt»t *1 fedfl **11 ** l 

(ii) C* CTO fafTO* m W fcw* C* TO TOTC3 
^tCTOT f^dlt **Tl ** I 



8 fton ^faR 

C Heat) 

c^R Sftvs*! ci\ro *nre *fro, cifai'sfifcr <mR 

nfwS^t ’srfBn i citwfto tor *to w* if»rai 

to m I to if t®T7? ( A form of energy ) 

TO I Wife Btfir Fife® Itw I Wl S— 

(i) ^ ( Sun ) 

(ii) ( Mechanical ) 

(iii) <®fa* ( Electrical ) 

(iv) ( Chemical) 

Wfife ife* st* ^^5 i wife vn it*i «n?^i 

*fro itf% i c^ cw w fro c* id? wtre 

^tC*f?T TO ( Effects of heat) TO | TO IfB «fW I TO :— 

(i) i (iv) «itor ifei^r i 

(ii) ton *ff% I (v) TORft*F if*^ I 

(iii) W* lfs^5» I 

W ^flT® CT CTR TOT>1 ^$T1lfe WR lfwt*l 

5 » W ^ TO TO TO?3 fe»T B1t51 W I 

TO S —(i) Wto ( Radiation ) l 
(ii) lf%5*R ( Convection ) I 

(iii) ltTO$«l ( Conduction ) I 

cw to to*s ftoi ^T'Qi qfTO -«i *i4 *fwi |f%r® 

iff* i fro c*fe toIB msfri w w i'hsi wi Rbr *fro iffa ii i 

VtCW$ 'Hfigfe* f*5T* «TClRR i 

cq icara *t*i cq cir fafro* wtoi wi *t* qstftw 'STO- 
*rtsri *rar n itrftfsri>fe ( Thermometer ) TOT I 

W *rftote*fir dTO ( Unit of measurement of heat) 
cq cir to* sstci* iftoi ^fro *to uti ifro 
Vi I CTO:—(i) TOlfa (Unit oi calorie ) 

(ii) ^fBl iRtl ( British thermal unit) 



Tf^ar 
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vt'r Tf^l vjq^ faifl C*rf&MT® 

=*fro c 3 ? «twr®rc ^Tfarfir v$to to i 

*1 *rffc© wfh w w ^i ffcift 

*fro c<r wn«r «tctor ^tc* ?fc»t ^rt#t«r tiiTO to i 

252 ^it*if?=i ffBn *rr^ra i 


\5t£*fW fisift ( Temperature Degree ) 

(i) fsift C>#C5m (°C) 

(ii) foift *FfEWT$£ (°F) 

No. 1. fen I srrrotfsri^ta CTO ( Thermo : 
meter scale ) 

(1) f$5lT ^FfC^STf^fc (“Fahrenheit scale ) 

(2) faifl C^'ShS c^PT ( °Centigrade scale ) 

(3) ^t«TTO < Mercury filled 
bulbs ) 




»$ Wfa <^t*ra ^»R1: 



; wew f?siT« 

5’Cst*? Tffrrr* 

farr* 

c-scera ^Tsi 

Freezing point 

Boiling point of 

^fcirr* wri 

Name of scales 

of water 

1 

water 

Divisions between 


; 147 .*iTT%vpnn- 

147 ^rfiwp'Sl- 

freezing point and 


j . -ftt c-2mtc?r 

i 

fa* emtm 

boiling point 

f®4t enffoate 

o°c 

i 

100°O 

lOO^Stlf 

(°Centigrado) 




r®^r ¥fn wiu 

sa°F 

212°F 

180'3ffl 

(“Fahrenheit) 

• 

t 



^ tfpr cro *rf%^ fcw :— 

212 °F * to f®ift c^C'Sr® ? 
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fro*r 

^ = o C 

o r (°F - 32) x 5 

C 9 

. o~_(212-32>x5 

• U ~ ~9 

.-. °C- 180 * 5 - 100°C. Ans. 

100°C -TO ? 

^3u: ° Cx9 + 32 = 0 F 

3 


°F = ° Cx9 +32 
5 

.*. T- 109x9 + 32 


.*. °F = 180+32 «= 212°F. Ans. 


fTOf l Piston pin ) 

fro? to i fns^ ^ to ; 

' irs^ (Piston rod ) 

fttera TO C? *lfTO *!WtH «TO ^ ^fv5 x TO ! 

f*tfo TO? TO f??tf?< 4?' ftsr TO1 ^ 

^?1 WT?P I 

( Primary winding ) 

TOTOD, ^SPSPP’R TO*T Tl 3it*W?¥tl?? TO? 6 ! OfTtfl? TO' 

cn TO *ttre TOtre ?*ii * 

( Pyrometer ) 

TO? TO1 cfcnTCTTO fTOl c^fll cWTOM? TO1 

*? C? TOTO t? C^ttfTO *?, ?J?TO 

<TO I 3000’F (1650°C) few'* TOM TO I 
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Th-JIT ( Atmospheric temperature > 

to ^ =rl i ^R^TR Ff*r 

T ^tf[ d>**ftz?&R ^v-c^l ^r i 

*tr® ( Average ) :—(i) 26 C C ^Z® 29 e C. 

(ii) 80°F *$r .\5 90°F. 

Tt^-Ft*r-«ft*f* V$ Tl (Barometer) 

Z? TOR *TRtZ?T ^R^SZ^R l?t*f ^ ^StZ’T *t*f1 *|R 

®rRtZ*P ^ 1 ^tf*l?R ®R1 *HTOR $55®1 fa4? 

^f?Z*f TfH5t*r •ft'QTl *R I 

’iTlRtfata <R cw *!tz», *tRz*R fast* 0'005 z*ftfaT>R I 

^ ctpt ?Rz® 3 5 J 76'4 z^faijR i ^rfa?R fa4? TO 

12 ^<r RtfasR cwn* •ttZ’R w 0 005 ■•3 e l ^f%z® i 

cw :- 12 x 0 005 = 0 06 c*fi>fai>R I c^z*R ^z«P 0 06 
c*T*f ^Rz® ^c’T I CTO :— 76 4 + 0*06 - 76 46 c*fi>fti>R 
^JtnrTfaiMOT ^R!5H i 

*lR5tZ*R W ^T® *JR*T<MR •pt’Sf*! f*«fa w ’it? i «rt$f®^ 
*rw ^R5tz*R *ifiRi «nz^ i cut nfiR^a ^jtzsffafcR inn 

ftf? ’Wl tot i 

?f«r *ftj<r ^tz<s atftz® ®rir* to ^ftiz® s^z'-t ^ 
S$z® *rtz* i ’fli? ’tz* «f*TR tir r 4tfot*T ?ip ®i*t ^fa?i ?R i 
^Rznt # *tz® ntz* i 

^R ?R *TRif atfTO ?R, -aza ^Rz® ^Iz’T 
*R5t*f frozw I &$ w*r 5 tti®tc*i® *r«Tr *fitf $tz® &t 
stz*r ;rr ■srtoz’I ■*rtfrz® *jtz^ z*R rrz«i m *^tr 
wRai i 

Ttt5*T3£®nr Ft*f ( Atmospheric pressure ) 

*R TO 4*3^ 6t*f ^tz^s al | ^R*f6?1 *repftp! 

’TRsrsz^R ®t*r ?R.'i« SRajRT C-SRR ( Normal pressure ) 

«rf® $faz® «mr—147 *rr^« i 7\ m) i 
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stys 30 f fs» nTssre sfasi stfsre *rfts i 

-•tT^w T&w 13'6 "0*1 wrf% I 
St$S 5tC*1 34 &55 sf?S1 StfatS5 ntw I 

snss:*rs 5t*r si i>fstsf%s *r?t*i: —«rrs ^ fsfcTs *ri ^sf^s 
.'J rtW 4^f5 *fc5s st^r *itp *(< ^fssi cst*ri ^sfB wispr fssi 5tf*Rri 
sfssi ^*if5 *rtss*(< *rtos scts ^ sst^si 

s«:»re *rtss foffci stfssi f$s stsi stfats i ntstss 
$<ts stsssrss ot fs^sssts nt^w fcro sfasi srfssfts i 
st^sst^s fra \st Ffn tots fsreiss *tmw@s wi sxts s^sts 
w ntss^ f&&i St^si sire i 

G*rf 3 f^ ( 2 f«tt^t— 43 ° «nTOn ( Latitude ) 4 °C ^S« 5 TS ^vscfe 
<re stf csftfsfeis Tltw «HT—1 foretells - 76 CsftfafetS *W s 
sis^r*t i 

stss 5t*r 76 csfi>fsfcrs ^ *rf%^ri sifsre nits i 

si^s stn 10 fofrrs §ts> «rnre sfssi si fare ntts i 

n«S-fo$r! ( Mechanics ) 

S*fo CS* 1 S *ftri< SS SStSS *13 vS^ srTVtT* Sire < 4 ^Vf *lSTfre 

f$f\5 ( Rest ) SCSI I W rets S3 Si nst< rets fst*f§ fos fs 5 ^ 
S^Cv 5 SSCSS St*f fares ^fa TOT ^ 5 t 3 tre *#5 ( Motion ) 
Sre I S 3 S *tfos nfSRttns SIS re 5 »fv 5 ( Speed ) Sre I 

itf^N S 3 S fa'ftfc *[SSi 'Q nfastnre CS^f c Velocity ) Sre I 

m 

«tfo fafatfc ‘*rf^5 a H«T ssre btftnsre 5*f^ «rt*t s»n ss i *&* 
nss ^ fafsfc fotf7 nsre twfir 3t*f s«n ?s i ^ cstns ^sre 
F.P.S. 1 «rft C*IWWTI W^& ; C.G.S. 

■gst^tre —i c^rfSftSnr-aH^ <£ffo c*rc*w* si i 

^•TOllSf SSifore 4°C (39‘2°F) 3 SCT *?res SS 3 «f^5 Si 

fWsSf ^ 62'43 *ftfe«, F.P.S. ^fTi%S5 i 

4°C (39'2°F) ws irc^s ss'S ss cs#fsttrs si fs^fssp 
csftfsfetis 1 arts, C.G.S. i 



*T^3I 


IS 


5$ nsfas 

1 fl? -30*48 Tl 0‘3048 fafct* I 

100 C’lftfajfs *1 1 fafrnr- 39*37 3*28 ffr, 1*091 ^ i|* * 

l *fa*~i*61 fac*rrfaiM* i 

1000 fafrt* ?1 1 farctfaiMn - 0*62 ^9T, 3280*84 fafc I 

ioo fac*rrfafcfa - 62 *rrt*r i 

1 $fa = 2*54 25*4 I 

1 *4f c*iftfai>T* = 0*155 I 

1 ^ ^=28*31 fafcl* I 
1 fafrt*- 1000 *R I 

1 *ttfcs = 453*6 OT i 
1 *ft^a- 0*4536 fawtafl* t 
l f^tsrf^=2*2 i 
1 «Jtsr=0 0022 *ftfca I 

**T ( Force ) ( Example of force ) 

c^tsf C^T^r WKftT* StfW ftw *ft U 5/1 v£J3T* 

far* ’itfare *rtw *i i to amro sfar® 

<srrro wi *tfaffi i m to* *rfa* §TOfa ow ctpi* 
nfar&r ^c*r to *? i to *ft& i toi :— 

(i) to (Gravitational force) l 

(ii) <sf1%E^®*TO (Centripetal force) I 

(iii) TO.(Centrifugal force) I 

(iv) *3*1 TO (Frictional force) I 

(v) CgH** TO (Magnetic force ) I 

(i) TOre % cw.m fnm fctfan & nre 
TOT4c*i I 

(ii) am (iii) c*m jjsww *pfac®r fare c* i?t* 

*rre S5t*tre tot *re am cwm fare* fcrare 

tot "4c^ i 
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(iv) to , ro^ ^«i 

■<T®f I 

(v) c&ti* cmstre fctfon *rrre ^f%?i ^ to i 


*ftfe^T (Cycle) 

3pm "IUfJs ^Sll *T« *1* « TO TO (cycle) 

TO ( A series of events, operations) I 

^C®T^>c!?t\5 i Central electrode) 

■nrft^ *rtPt* c^cara w G*r«t> t*r terodft® to i 

fafa'Slir (Cylinder block) 

^ <ri tot?i ^itotstw cro 

iTOT^ *hi «ttc^ i to* wrtc*i> ®itt* 5 *^5 fafast* 

I* to* $TO*t**R c?ri> i 

<^TttT (Cylinder bore) 


c* *fc$* fire* fifi* «fc-TO ^fisi ^fro* ^*fa 

to fafirat* cto to i 

£>TC^?§lift ^t%1Vs (Secondary winding) 

fift^itft ^Tt** cm i ■re, to**! cTO* trt c*% ^^t 5 ? <Tc*, 

C’rffV'Qlft ttirftfot to i 


(Separator) 

c*-cTO *r?TC«f* ^tf&re TOt*ri *wt* *rVi *RI ** 

^stsrre c*prrc*i>t* to i cw, *jri>r*fa cw ^tfc, *mt*, 

^Ttfi* toi firc^ffa « TOfB* ctifec* fos *tw, totc* c*r*ftC9&tir 

■to i . 4 ' 

5ftlCTOrhr (Silencer) 

*TTO TO *TO «fC&* "l*f *R *FTOfl *R 

^irtcroti to i *rt*k «rrr»r ^t* w fi*i wrfisre *t% 

W«t?f TO to 51>T nt^al TO l 

! :5"f 7 .:, «Vj\'' « • 
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*f*T v ( High-tension ) 

^jflFrcfei ti ^t5t frck^r «iftr* f^r*. 

to i w c«r^ csii-c&ir »fa N ^tcirn* to i 

(Supercharger ) 

escrow 'Sffa^ nfamw* wn ^ 

fafastC* Wf ^FStTO ^nt*ei$ ( Supercharge ) TO I 

« *rrr*m totctj t\F*w f»if«T'str« ^tto «^n 

^TSffre ( Supercharger ) ^TO I 

^i «wft* to—(T smfwm cvttf « tfjt>f cmi&r t 

41 itJTFT* cmm TO WFF fetTOfFt^t? ( Turbo¬ 
charger ) to i frrromtfrai « *n^*R ^n*rm «rrre i 

4*1 5TTTCTO Fffa^S dRlTTO TO S "R 

*fftm ctotct ^hi Ft*i^ «ott* ctfrote « 

§TO!> TO^ S TO I 

cm cm nt'QBfff frtrom^rm 

tf5fa*rtfa-^m ^prfm tort ft faster *t* f to ftftortrc 
viHTfC** <W ^Ifroi C^ 3jTO *ITO TOT^ro ntCT I 

c^i ^b&ot vimm t5 * tf*r ^ ^f®rai i%zv 

c^i foranr to ^fro*■*ft«rt* ^ ^i ^r?i ^t*r?i 'Q 

stn ^ *wn wi ^fro *rrm =ji i c^ ^ 

sn **i *$*i «itre i 

«ff^5 looo ^ frwr* l *rrfc« ( 300 ftfcrw «mr 226 arm) Btn 

*finri *ftoi «rm 3 •mwfc *rr«it* ^ ^ i 



( Definition of Engine ) 

1. ? 

eg jw to ta*r, e®T, gt^ toi l, *rtfg*F ■rf%s’ t 

^*ra gtfggi sfrrei «itc* ^stffw ^ x fw^ ^ i 

$^f«ra s^rts «r^ ^fsn “«tf%5”, cg-cw ^ gtgtfjre 

*tf%s *m i *rf% fgf%* ewtOT egg* :— 

(i) gff3J<F "ifs 5 ( Mechanical energy ) 

(ii) 'St’T *ff% ( Heat energy ) 

(iii) *ff% ( Light energy ) 

(iv) £g$Tf%3» *ff% (Electric energy ) 

(v) "ff% { Sound energy ) 

(vi) gf% *tf% ( Kinetic energy ) 

(vii) *11% 1 Potential energy ) 

(viii) “tf% ( Magnetit energy •) 

(ix) *T*rfafsw *l1% ( Chemical energy ) 

2. ^f%5T ^sv5 WGt* ? 

(1) gfigsT®!* ( External combustion engine.), CTO*. 

g'Htg ( Steam engine ). 

(2) 'ggisi'*!* ^gjw* ( Internal combustion engine) gi cgtifa' 
( Motor engine ). 

<?rfar KM ^ «r^ttr 

(i) \<ln ^jira ( Two-stroke cycle engine) 

(ii) OTW-cSN Four-64sels*>cycle engine ) 
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3. $ *r ? 

C*\* ftfVi wm, ( Boiler ) 1 BT 1 W»T &F5 

^na ^ ^>*ra to v*i a ^f*R st*r ^te* Ihr fctfiR to i 

4 . c*rffctr '-fWcf ? 

c*r ^fro, 5>r*rr^, ^fro* faftsrnre fro* *sf*nri 
^rtvrst fc**ni to c^tfo ^fiR to i cros—vqwpc* 
?t«mi ^to ^c^rro simrtvi ^ "nr^ ^r?n ^npapp^ 

fapreiTO fc**ra ’vftn dirta sPnn *ro i 

5 £ c|t* ^fTO TOf ? 

anrt -rmfo 4^ 360°-* -src^j f*fto 4**t* * 4^t* 

wifan >r^< w *row ^c?r ^retc* Jf-clf^ ^fipr to ( 

revolution-4 firing ) I 

6. CVfiKit* ^fiR ▼WC* TO T 

3FJt? *IPFEl>* $$ %*fc=T 720"-^ *rc«fj f*rfcf ig*f« -Q 

#icb ^rfaai *rtf 3fjrr<fi wft* c*fir-cit* $^f«R to 

{ £frevolution-4 firing ) I 

7. J-cjtv w c*t?r-cjt* ^fw«f ^ ; aw* 

lit jPf»r«f ^ ? 

fi) C*rc$T?r • =.S^f^rf '{Petrol engine) =71 ’tJTOfato ^f*R 
(Gasoline engine"), CW1 ^*p>2f*R ^f^CR (Low 

compression electric ignition ) l 

(ii) C*Tf*M%E^T ^{f«R (Semi-diesel engine) ^ ’TfTOR 
^ s feR ( Surface ignition engine ). faf»fR 

$lr-'3t*[* x ^’fjR'R ( Medium compression hot-bulb ignition ) I 

(iii) fro^T $^firc ( Diesel engine) ^4f«R 

( High compression ignition ) I 

8. C*teSt®l t^fw* ^Wcv TO ? 

vp«t*R'- cspmr **r., *$vs cnc^rsT 4^ Wars 

f*ppi*flr, f*rf*ratm ' yq&ftsi ^fsnii TO 
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Tl Tf^ ^*ra Tfan to t*reS?r®r 

to i 

9. (^rf^-fvbC'Sr^T TsfaTtCT* T£®T ? 

^f«R tto*r m i Ttfro* *vm 

f>rf5i«iOT f%^5 ^wm Tfam 3^c«pp N t^to cfe**fTra5tT upk 
cWoieict toto tot^ti nmr* *n «tf@ fc<*ra 
*fwl to, ^sitop cTOfTO to i 

10. fecro ?c*r ? 

tto*r cfiWff cqfli, ^tfro* *t«tf faf*Nsrre* fs^a ^£j»r 
*rf%Tl Tt«SlCT &5$ TO I $TOT&tT ^ TMWSf 

^ ^trTra cs$ T^T^ni smtT TO ?TO toto TOf^l 
•tt'OTT^i ti “if^ ^*i« to, ^Rtt 5 * Ito’t t^ftrc to i 

11. dN tot ? 

f*tfo T.D.C. B.D.C. ^TOI B.D.C. ^c\5 T.D.C. 

*Tl TO 'TOST cltT TO I c§tT—180° *«fa» TO*ftr ( Half 

revolution ) I 

12. m^CTO TSt*tGT TOT ? 


awtr *rr*j} ^ti *i? *hi ct i\i Tfrsri *iist ^toct tt^str 

(Cycle) to i cm :— 

(i) TOW ( Suction ), «afflfir Tl f^TO. 1 • 

(ii) ^Tt<£P*tT ( Compression ), <4TO Tl tTT^TO | 


(iii) 


(iv) 


(Injection ), TO^T I 

.^^■R ( Ignition ), RtW Tl "TO^Tft-TC I 

(Expansion), TOtf^R *1 ♦if'QTO I 

!dWjl* ( Exhaust), (^avenging ) I 


Notes—T.D.C. CS\ C*l*&tT Tl $*tT %*1 (Top dead 
centre ) I 

B. D.C. —■q^T t^S N orfct* Tl ^IJRT %R1 (Bottom dead centre) l 
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13. G*Tt*f*J (Kinetic motion or rotational 
motion). 

f*ifci nfe *rr§*i apjt* wjcw nffe wm wfwl »w 
jflt-ftsrcw *rfe *riw wfaii sfec® qtw, 'Siim *rfer* wnrnfilf 
*1 C*Ttfc“RT*T C*T*R *C*1 I 

14. CWf t&f®rf*nrtw C*rt*fo ( Rectilinear motion ). 

FTfestOT f%\59 RgJ| ?|3*t«TC* *mi-WPTl «IRW, 'v5T*ttW 

CV?fBfafa«T* C4t"(JT *1 C*faftrefifc C*rt"R ( Reciprocating motion ) 

*C*f I 

15 . £-G$t^ ^tcw* ? 

(i) WJTOTfaK ( Scavenging ) I 

(ii) (Air compression ) I 

(iii) ♦ft’QStS ( Power ) I 

(iv) ( Exhaust) I 

srfafB ^*r^f wf*si «fT*r<rf*w wr* wf**i 
sfera artels i ww 4** sfr %ifc c^rre f*f^ 

^t-sitsn wta sTftfr *r*rr«rc wfirai ’<iTtw i cw :— 

c|t^ 2 —fs^i felR* ^*i* wot 
®nwt$*i wif^r ?rt*K*j wtwwfa *ro* ff*i wjt* wjj 
T.D.C. *ic$ B.D.C. r 4fre i fafo C*fttf ^fe*t* 

♦nr *w sfl w*l *rt« c§ftw* %iit* i 

fnte ijtpft c*rrft ^fe*t* *rt *q? *1 
wfore «itrw i 

16. <7Ffe-cgt**. fotW Fffef& c|t^ fe 5 

fa^fircn ^tw tot? 

(i) *Tfe"R citw gg c|tw ( Suction stroke or 

air intake stroke ) I 

(ii) c|tW ( Compression stroke ) I 

(iii) *tT«ST* *1 W^TPPPT c|tW (Power or expansion 
stroke ) I 

(iv) vjpf afc citW ( Exhaust stroke ) l 
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starts fro*T 

Ti S—T.D.C. B.D.C.-4* fro 

^rrf%t^ *rrw c^ w ti ®t^ v to 

f%®*, Ttfers ^tto ^1 f^m topi to^ i 

^P'sjC^sf S—aFFt^ TOjfo TO f*lfcr B.D.C. T.D.C.-4* 
fro *n$r® «ttw f ^e*t& 'Q *w stito f»rf®r«rtw 

TT^fro fa^misfare FrfTO to*pr cCTt^r srft^p wrt’tBr 
*r^i ’®nw i wt w ti f^prm ’ft^i 

ift? ^T i ( ^ITO 900°F to 1100*F, 480°C to 590°C •, 

150°F to 200°F, 65°C to 95°C ) I 

s—^tro fR^pt^r w ^gto c^ 

TO»IW *ffis ^*0 ^ TOTOf $TOf^I>T* ^r® C*sr 
TO®T ®ifTO Tl $CSF?fi* **Tfa *rfcii ft^nr 
^f%n ^N*l *ff%* ( Heat energy ) TO I C*T^ 

®r*t *tf^r to TO nt^i ^ro^fGK w aprfa TO s tfo to- 

B.D.C,-^ fro ^tfro *ttW I 

:—a?jt^ -it* x cfa TO f*rfei b.d.c.-w ftjg 
«**,*& «t»p x tpRl TO 1 *&*f*FB ^Tt^T ^ '®t®^" N to *rr% ^tt® 
vrix^ i v aprfa toj^t to f*rfcr B.D.C. to *l?n t.d.c.-^? fare 
*rr^t® i ®to n ^ ^n to ^ c^tfp* ^ 

^fsz® «rtt* i 

17. G*TOr-c|t^ fcCTO ^fWOTT *K*0 

Wt^ f¥ ? 

^-c|t^P fsm*[ t*rf%5f S—3FJf^ TO s ifo *& 360° rtf 

to*ti to i Pif^TO spf-'W^ w cnt^ top r 
vum ^rrc^T^Hf c^rfroftas toti to tot i fctpffc 

cnt^ to to toto c«rror toii 

cnt^ *^ri faPwim fw®* »i< ^fro tof i 

fsCTO ^fwsfS—3F3t^ ^^fo720° 

»J< *fiwl TOP I Pf^TTO TO 
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•drtifr 1 f*rta *fi<f*R clfrc fhetf 

§5$*!t> ^t?i ftfiwtOT' f^^r «j< ¥fa?n «rfpp 1 

is. ^-c|t^ iot* <^r-c|t^ ^fafe fai> tfrftrai 
ftpMH &*ft¥ 1 

jj-c|t^ fesr^r ^srfwsr:—^stfros *rr$w *rtro *oti 

fn^re ^jrr ^5 *rr*r, ^jtc^r nR*^ to 
.fitafir, f*rf*ret* to* to $ 5 ^ c^frote <R* l 

^t*rfr c^frot^ ^j^rr^r *rrcta*r nR**i* to *ro 1 

£-G$t^ fw. 0P[. ^f«R S—fafTOT* CTO* TO 4ir*& 
csrf^c^Ffas, fM^raf* are* to cat*t* cst*R** to 4iT* 
fo^rr* <TO 1 

£-C§t^ C*rfa-feffs?®r :—fai%Qt* cro* $*f* 3$- 

^*, f*rf*T«t* TO *Tttc^*It* 4** a?jT* CTO* TO 

^*t* ^rc*rfc ^-f*tt*fsR «t®p s -4^r ^*t* <ro 1 

p5C$f*T S—Plfn^Qt^r CTO* TO 4*S 

c*rfrot*5, ^rfc orfronre* to ^t* fasrr* *ro, c^m 
c^fa $^tto otfrotas «TO ^11 -srf^fB f%fwi«t?r cw to 
4*t* fatal* <to i 

C*fc3?t®T T^ftpsf l— faf%*5T* CTO* to 
fafast* cro* %5 3 c^ to 4*< 4* *fc c*frot»5, $=r*it> 
■CTfrotro* to wwmiJT*, ^t**R*i>R** ^rcsf vfl?rr§r fatal* w 
sssnf* "nt$-4* tot*^ <TO i 

C*tC!?t*r ^fspif •—fafa'QT* 3C^* TO *^*1 3FJT* 

cto* to *t**R*frf* > *r**R*frR** to 4*t* tafti*, 

f¥*ret* to* to 4^1 *rt^n 4*^ ^*rf* fe*^Jf*jf»r «*rtf-4* 
TOrTTO «TO I 

19. £irti>* f^rof^i *rt^TOr ^ tot ? 

f*far«wt* ^fro 4n*rfc, ^c*r& ^ \»r^ 4*< 4*f *& « 

JjtajCTfc 1 cnrt .fa ffe* ffcsftro c^rmi ^n <tw i 
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fro«r»T 

(i) :— 
v5t^r G$t?F i— fafo'Qfi** f®®* f*rta* §*r* n\mu nrt*i r 

f*T^, TOc^^Ffa *® x vu^ sjijt^ "lt*& *t*1 T.D.C. *^c® B.D.C.-4* 
fro *T*, B.D.C.-C® 40° ^l® 45° ^ c^n 

^n *pf *rfc *t% <htff i 

®rt*t c|t^s—3Fjt^ *t*i fnfci b.d.c. nt* 

T.D.C.-4* fare *Hr, T.D.C.-c® * 1 T^* 1 * 10° 25° ^rc*n> 

®t^ N cm\ ** •:• 

C$t^F s—3PTt^ "ll^llhr *T *1 faffcr T.D.C, *11* ^ari' 
B.D.C.-4* fare *fa, T.D.C. 10° *^l® 25° f|l® 

«Ta ®t*\5 s to ^sr i far^ *tfai** *rt^"R ^®rT?r 
firet*, ^rei? ^faret*s ^ ®r*{ra* *t®l faal farfaretra* 

f®®* TO i 

®rt*f c|t^ s— 1 2 ?Jt^ "itvjc^r *t*i f*f^ B.D.C. <tt* 
T.D.C.-4* fare *1*, B.D.C. 20° 3 ^ 1 ® 30° ^< 11 * ^fa^t* 
*Pa ^*ri> ®W X TO ^farai ^mtre W<W *rfwl 9tb{ T.D.C.-^ 
fare *t* I T.D.C.-C® *tt*fa 10° *^C® 15° ^ ^CT^fcTORT ^CTO 
®farr x rtTOi ^ra^r «sr *^i® <ntre ^ ^c«ro x *t'Qat* 

^rare ^ito <*im *rtre i 

®t3fo G|t^ ?—apjt* ’■TOjfo *1*1 fatfo T.D.C. *mr *^*1 5° 
*^i® 10° tli® <*Tfa*t* *t* f-m ®i*\* N to *$sl ^ito ^iwi c*i* 
faifa®TtTO f®®* nt^ra *it$*i sfair® *tre I 

(ii) ^c|t^ fWl s— 

c$T¥ s—fafa^tm fe®* fato* nt'STnr *rt^n, 
fatfo, TO v aFjte »(TO s ifc* *1*1 T.D.C. *^i® B.D.C.-4* 

fare *t* i b.d.c.-c® *t^*ra 60° Vtr® 65° fafo *$rtyk c*rrt> 
c*t*rl ^ra aw< vfm^ ^rt% «*iTl^ I B.D.C.-c^ ^TP? 40° 

45° *p4 fnfcr c*it^ c^ri^i to* i ^at* ^jti*<^ •rrw c«mtra 

c*nfc *^ai f®"®* Tt^ai 
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^rt*f c|t^F s—nfajcfcs stsi fnfr B.D.C. nts *$si 
T.D.C.-4S fst® Sts, B.D.C. *^t® 40° 3$C® 45* &TCS 
^Tfnsfs ns fn£s tscni> cntT> ssf s*ts I B.D.C. *|r® 60* *$C® 
65° $ncs ^rfasts ns f*ffcsr 4n«fl cnt§ ssi ®fssi ^csr-R 
nts! T.D C.-4S ffa® Sts I T.D.C.* C® St^STS 10° *^C® 15° *|rt 
Sjtsn ®rs x s^ cntnl ^$si ftsn c& ^tz^s nrw ^ss s^c«tn^ 
stssts nsra ^csn ®imt^c® ntrs i 

vst^r c|t^:— z?m "tt^j^r stsi fn£s t.dc. nts^sis* 
3?c® 10’ ^tfssts ns ftsn ss« ^tsl fsfn^ttss 

f®®s nt^srs nt^si sf*rc® stc* i 
(iii) £-c|TF f®f. c£W |*[f®R :— 

«rf®fl> fsfnattss sre ^f5 sfssi ®ms s ^ ntsstrss 
nts ^sts ^t*ri> cntE stre i 

v5t^*r c|tsp:—fsfn'atcss f®®s fntor §ns nmts nftsi, 
fn^s, sn^f6 \ s® n ^s< apTtrp nt^j&s stsi t.d.c. i$vs b.d.c.-^s 
ffc® StS, T.D.C. *$t® 90° 3§r® 94° Si 86° 5 90’ 

b.d.c.-c® st^sts i*m *rfc ®tns s cnt*ri $s 4s° stfcs 

^c® ntre i b.d.c.-c® st^sts 48° nrt fn^t ^sts cnrt* 
cntni scs i nre nre ^ists s^n *§c® catsis ntm* castes 
*T®si ^sts tsenfc entf ^si fsfnatcss f®®s s%® stt? i 

®rf*f c|t^ %—wfc nis^s stsi fn&s b.d.c. nts ^tsi 
T.D.C.-iis %sf sts i b.d.c. *$t® 48° §nts ^rtfnsts ns 
f^rls viists cnr£ ss» scs i b.d.c. s^c® 70° ^nts 

'srrfnsts ns ®tns N ^fB as? s*fssi, s^rans n^si fn&s 

T.D.C.-4S ffc® sts i T.D.C.-c® starts 12° 3^:® 17° spn 
*rcan *$t® ntre 4ss s^rns®, firsts nsts ^esn 

*rcsn i T.D.C.-c® st^sts 2° 3° ^ 

iw ssf stsi fn^attss f®®s nt'ssts nt^si 5%® nts* 1 
«v) c*rPi-f«cw»r s- 

; ®f$N cjN' 8—W’f'stwt f%^ni •ffssrs nt^i, 



24 TOF5W fto*l 

TO v 3fJtf TOjfc* TO T.D.C. B.D.C.-^ 
TO I C*f^ W aTO C^TCTOT <$TO ^R-f^tTO 

to to*, aFit^ c^? to* ?t«ii *^«r*R *fto TO* I 
b.d.c -cs *t$ro 60° *$z*5 65° ftfcr »*m s TO c*nfc cron to 
4|*f jfe *ffTO *$r$ TO? I B.D.C.-ra *iT$TO 40° stro 45° 
frfr ^mu c<rrl> ctoi to, aro c*w* to&to®, *tTO 
t^wri? c*rtf* *^*l f*torw* to* TO* i 

*TOt c|t*s—aro TO,tfo toi f*r^ b.d.c to *^*i 

T.D.C-4* fa* TO I B.D.C. ifcs 40° i$U5 45" ^TO 
'srrf^TO TO Virata ^jwfe c*tffc TO TO I B.D.C. *$W> 60° 
*to 65° ^TO ^ifaTO TO f*f§3 cntft ** *fwi, *3fc>sm 
*$*1 f*for T.D.C.-4* to TO l ajTO C*W* *Jt*»TO TOTO 
^TO ^w-fifrBrf^K ^tro % croii *$*l *t%** TOrt aTO 

C*C** to* *T^5 TO* I T.D.C.-C® *t$TO 30° 40° TO?T 

TO< X tfTOl 3TO* t^WRPFf *to TO* ; 

*T«*t* TOW *W *tot*T£** TOW *t**T ^CTO TO* I 

\5t^5f £$l* J—aTO T.D.C. TO ^1 2° 3° 

^5 <BTffaTO TO ¥ZW ^ x IWR TO fttolW* to* 

toto *rft*i tfto to* i 

(v) cTOsr-£§t* cTO|t®i t^ v %5T :— 

veto c$t** s—’Pifostw* to* f*rtoi^r §*s* nr^TO *ttTOi, 
fTO*, *1w*fft TO, 4** i*Tt* «H* x ri>* TOI T.D.C. B.D.C.- 
41 fwt* TO I B.D.C.-C® *t^TO 40° 45° 4*1*$ TO\ 

cron *$*i *ipr *fc *tfTO *$r® to* i 

TOW C§t*FS—3FTO TOJ&? TO fife B.D.C. TO *$*1 
T.D.C.-4* ffc* TO, T.D.C.-c^s Tf^TO 10° i$U5 15° *p$ §* N Wi> 

«tTO* cron ** i 

vSt^i? C$t* S—*Tt* TOjfc* TOI T.D.C. TO *$*1 
B.D.C.-4* to TO, T.D.C. 10° 25°$W*Ttort 
to 4rt*to TO5x **.. TO 1 ^t^twfenr 
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■c*rdttt?ra *ri^*R ^f?rai ctRoti«s « sst*^ 
^rtwt fwn f*rfwc*r$r fw? tot i 

wr^f c|t^ s—3pjt^ nr*p N ^r mri fnta b.d.c. *iti ^i 

T.D.C.-4* fare *Tft, B.D.C. 20° 30° fe*tCT RTPral* 

*nr ^»m v to fa^prmre 

T.D.C.-**m fare TO I T.D.C. ?|$TO 5° 10° *jrt **fTfa 

vSt^f c|t^ s—3FJ1T TOjfor m\ f®t8«T T.D.C. TO ^*1 2° 
3° #tc5 <5rrf*rTO n? "TO ^rf^m to ^1 fafaraftro 

fare* TOTO *rr^l ’ifre t 
(vi) |-c|t^ c*r^t*r l^faR s— 
vstsfr c|t^ s—fafa'sTre* f%^5* farire* ^Tsr TOTO *rfei, 

fatH TO s apjtT TOjfo TO1 T.D.C. B.D.C.- 

4* fare TO, C>T^ *mf apjt? reCTO t^z*$ SR-fa^Nfas ^5t*R s TO 
^Tre, aTO rere* f%^ 5 <T fsr^^f^r ^c«f"R TOro nitre i B.D.C.-ro 
tI^to 40°50° ^ far^ usurer! c^rtfc c*trre jfk 4 ^ 5 $ ^rt% 
«ttre I B.D.C.-CvS *t$TO 30° 40° ^ f^lfcr $=fret> cnttf 

c^rt^T 1 apjt^ retTO ^«r*p x fanprro ^rei» c*tri> *^*1 fafaretm 
f®^r *t$re qtre 1 

<5rt*f c|t^ s—ant* TOjfc* toi fari* b.d.c. to *$*i 

T.D.C.- 4 * fare TO 1 B.D.C. ~&l^5 30° 40° §TO «rffaTO 

to f*rh c*iii> to 1 B.D.C. 40° 50° fero 

wrfaro to farfo •**;*£ c*itf to *fa*i, ®t^i farfa t.d.c.- 
fare to 1 aro rere* toto* TO-faiTOfaK 

■wi^cron *t*i TOretreSt* « entire fa^m aro 

retTO fror 1 T.D.C. Tr^rts 5° ^r® 10° ^ 

m ’ntf ^»r^"R 1 

wit*'Wfjbmfrn fn^f T.D.C. m ^1 2° ^c$ 3° %e» 
Rtf»Rtff n? $c*r 8 * ^ ^ x f^"R ^ ^n fafwm *rr®mr 
®PitV«rt^ 1 



TYPES OF INTERNAL 


ISffaW* 

TO 

Namn of 
oogine 


TOW*I Tt 

c|f* 

Cycle or 
stroke 


CSTTO 

Compression 

pressure 


f5C5?5I 


Fall diesel 

CTO-dt* 

2-Stroke, 

4-Stroko 


?-cSt^ 

CJTfsr-f®c^ 

CTFR-cIfM* 


2-Btroko, 

Hot-bulb 

4-Stroko 

or sorai- 


diesel 


PtqSfa 


Petrol 

CTfa-ctfa 


2-Stroke, 

■ 

4-8troke 



«K»n»pj s 

2-Stroko 



Doxford 

fafsi'Qtnra 

opposod 


piston 

Two piston 
in one 
cylinder 


14-21 Kg./cm.* 


*jpsp*R 

Compression 

temperature 

i 

TOtfa tS'RtGlTO 
Firing 

temperature 

'900°F to 1110°F:2000°F to 2500°F. 

482°C to 592°0 

1088°C to 136(i*C 

400°F to 600°F 

2000°F to 2500 n F, 

204°0 to 315°0 

i 

1031°C to 13C5°C 


80 to 90 Lbs/ □" 
4-stroke 

’lbo to llo LbsfQ" 

2-stroke_; 

5 6 to 6'3Kg./cm. a 

4-stroke_ 

7 to 7 7 Kg./cm. 1 
2-stroke 


160°F 1o 200°F 
65°C to 93°C 


1500® to 1700*F. 
814°C to 925 n C 


350 to 5*:0 Lbs/ D' / 800 B F to 1000°F 2000°F to2500 a F . 
25 to 85Kg./om.* 426°C to 637°0 f088°0 to 1356°0 




COMBUSTION ENGINES 


VfTTfiR 


«*nr s& 

fasten *mft* 

fwrc* 

cspiT* 

cfe"»HW5TI 

5^T3 CSfKMT 

57 

451 57 

Firing 

Exhaust 

Exhaust 

Method of 

Method of 

pressure 

temperature 

opening 

pressure 

firing 

starting 




1 fhOTT* «tspre N 5twfa 

600 to 703 
Lbs/ □ " 

300’P to 
800°P 

40 to 42 

Lbs /□" 


5t«1 (250 to 400 

35 to 49 

148*0 to 

2 8 to 3 

(900°Ftoll00 Pj| Lbs/D") 

Kg/cm. a 

426*0 

Kg /cm.' 

*P«f5T 

18 to 28 




stsjfai 

Kg /cm. a 


57 I 


400 to £00 250°P to 

Lbs/□" 500*1'. 

28 to 35 120°0 to 

Kg./cm.* 259*C 


TPjcsW* 5twt<! 

40 r? // 4«*j ^rai ti stcswr 

^8 to 3 ~ fffl WWW 

Kg./om.' c&"»ttC4tf H ^ 5* I ff* 

^ICS^C^s ^ C31 ; 

<5t*rt57i *nrfa *nw ttti 55 - 

57 i ifiw 

5^<T I 


150 to 300 
Lbs/D" 


180’F to 
250°P. 


11 to 21 82°C to 

Kg./cm.' 120*0 


30 to 35 
Lbs/D" 
' 2-lTo 2-45 
Kg./cm* 


VIKffl 

frpptHrafe*!* orforw 
4* -nt* »ft«csra Ttfl i 

TRTi I 


500 to 700 
Lbs /□" 

85 to 49 
Kg./om.* 


800°P to 
_850°F. 

426*0 to 
463*0 


30 to 40 
Lbs /□" 

2-1 to .4 
Kg./cm. a 


(S"mni5tcs ?t«m thi 

^CW ^IC7*1C* j (400 to 600 

WT5rr^5l ‘'TT'SUt^' WD") 

“Sfffr I ! (28 to 42 

Kg /cm. 1 ) 


fasten 
fwmpR 57 

Method of 
reversing 

ffttw Tfal 
w fss fea 

4IK55, 
^TTPW 7fi1 I 


finrafa 
fat* *t*i 
4jtc5®. 

3 »TfWi TRTII 


fnttpR 

SftCW *ffl1 


fa fa 
4JtC5^’ 
4it*r5K 
^Tfc^nr 
wmi i 
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( Cycle of 4-stroke diesel engine ): 

(1) 5it^F v *f5T c|t^ s—c#ri, f*rfo 

ffal ^ff*CT* WSl I 

( 2 ) ^?F 5 [c«r*ta c|t^ s -t=n:®T& w to, aprft 

*ft>pr.^ imi f*rfci b.d.c. nr* vrcswt T.D.C.-ii* 

fa* nf$u$z% i 

(3) *rCT*T 4RK S— 

fBW TO»T CE2J *t*1, ^ppfip|J5 s *t«3t* <fc*ftt*FrC* ^jCTO 

^®ictoe* ®it*ri$c^ i 

(4) *rtwfa *1 c|t* s—fnfoatm fwsv 

fnforo §n* nr^t* ntt*i *i ssHnfa* »rtftCTfj <FtcTOfa *t** it*t 
spjt*T.D.C. ?$c® B.D.C.-4* fa*I 

■■'*:.. \ * ' , < . V'',>■■'■ 
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(5) «iwii C*w c«. «*^ 

w. ^ ,m ’' ,fftl * ?51 ,r? f®^ ' ftta B D c w <*n 

\ 6) «t.«k i-w» ^ -v^ D ^r, 

rnn.* to ttW i -W»» ’ll Wf ’Stfif* ^' fWK * 



No 3 firan £-cit* ^ ’ rt ” t 

liftoff (Cycle of 2-stroke air scavenge pump 


**=-«» * » “s 

T.D.C.- 4 ? ftc* W ^ ^ W 

J^S5#EU» *^7- 

; «t rtn ■«««* cteitcwtCT w*i :. 

(3 > «n ci^ 1 s-fift-stm ^ 
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stwrrara ^Rr 

*T*1 apJT^ "rt*J> T.D.C. B.D.C.-4* ffo >rR*t* *m 4*r 

<*rrt> rtt>ii 4*r*r& ’W^ ^TR* screes i 

(4) wtc^rsf c$fa:—cnt^ ^ >rc*r *rai* 

cerctt* ctRct^ vfcv am, t=p»ife cnt$ 

RRrctftfi* fas* *i$*i *rfa 4^1 airfare ARrai *ttR* ^Rrst^ i 

(5) -nifr *rfw* *^<rl ftRretc* enat^RTO opt »n*t* 

ftfo b.d.c.-c$ i 

(6J arcl* It^fo *t*1 fnfo B.D.C. *tT* ^*1 c*rt1 

to *R*i, «A*r c'ti^ to «£rm 

*raf fostft i 



No. 4 ft® I J>-c!fa fa. <IR. ^faCT® ^Wlfa ( Cycle 
of 2-stroke G.M. engine ) • 




41^41 31 

A=TO,( ); B & C=C3t£T* f*?TO9T ( Rotar lobe 

clearance ) I 

(1) c*rrS cm) *$*i otitm* mu ^pr ^i csm 

cTO mi ftf3r«Tt^r f%m w '«rfa 

( 2 ) spjt^ mi fata b.d.c. to *tai cnttf w 

4*r«riw[*FT ^ ^ftai fafasrara fam W«f*R *Fftal 

' N V 

T.D.C.-4* I 

(3) W£W5 s mm tal* ^CWR *tal mm 

wr arfattai mm i 

(4) fafasro* fern faiw* tar* msttw K\m ^tFwfifc 
mi ^Jt* TO\i> T.D.C. B.D.C.-4W *ttarf* *m 

4i*r «rfc ^to n cm) *tai ^ tot>t *tfta i 
2. drtSt^ firalCTO ( No. 4 fear) | 



Suctforv . CoTWpVCSaforv . EjplVI\sioT\. E>KAU3ting. 


No. 5 fsan cvt»-c|t^ c*tojt®t ti 
fr l JWH I (Cycle of 4-»troke petrol or Auto-cycle 

engine); 

(l) aitvtar c$t^ :—*jt*m mstc* mmfcnr ^a> 
Iw^m, «t*pi ; *t?i ffai t^rftwn fta®* i 
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(2) '^C<2T*t5f cjt^ S—apJt^ "ifa’jfo fai* B.D.C. *11* 

5W4T*r *firai T.D.C.-^ra fare i 

(3) Ifi** SJ^TfaPR c|t^P :—falfaTSTOT far®* Mot ^*T* 

fa^*l]5T*re *1*1 Wfart$*l ^T*nfap* ^fatrej *1OTfifc 

*fa1 OFIT* "Tfajj T.D.C. B.D.C.-4* fare 'silfairsc^ I 

(4) <itf N W§ c|W S— awt* "Ifa^ti** *1*1 faffo B.D.C. *11* *$*1 

T.D.C.-^* fare 'JtTt^re *tfa* *fa*i farets i 



No. 6 ffean $-cft* c*TCffW asrrsfc*rj (Cycle 

° f A 2 J^t^n (CyU^Tvir B-f^t* s* (Cyii-aer Mock) 

O-fi^ (Bevel type P»ton) ^ (Bjdu „ st 

D_i?K35 cvrfe (Iolol port) ^1^,15, to (Oonneeling tod) 

■Ki_st©u f^sr (Gudgoon pm) u . 

H- ^ Sl*U ( «*» ftltf* fa* *f*W U C^nk journal) 

j_*jt* fa* ( m. ^ fa«tfiR fa^s ^ ®tHI1) < Crank pin ) 

( Snotion non-returning yalve ) 

Iy—^rmtraTyl^ fOarburettefl , -*——-- 
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No. i. psTlWHfart fnfo c*n1» awt* 

farct* ( ^rfc’r) B.D.C-c$ i c*rri?' c*rt*ri Pff? tot am* 

otkto c«rrtf (D) fpfp^ttro f^s* 

pro fttro fct$*f fnltp (C) *tpi «t$*i ^nor? f*t* pftwts 
(^rtrai ^t4 ) i c^*m«i 4i*rfc cmtf m\ *r%* *ttc* pi i 
No. 2. prpj&SKiT c|tP* Pi *Tt*f c|t^ :—am* Wj? 

b.d.c. *rrp pi ptp f^ffcp t.d.c.-»ot fatp pi$pip ppp, ^c»rt? 
cnft (D) pp pfwi *rfc cnt$ (E) TO pfroi t.d.c.-^p ffic* 
wswcpp *ra parses i c*& ppp awt* ctort ^sp pjT^ptp 
p^pi pi^ip p^-fpfctpfp* ^hp n (K) ^Pnn pTPprcpfcrp (L) 

*m w c«tri»tcpp aOT ctotp f^sp *i^c®c^ i 

No. 3. *ttOTftr c|t* pi wt^sf cjjtPF :—-Ptfa m p$r® 

**11* *rtfcn w£pr® x fippptp toit^pi pfepftpp csrpfcp 

PPtPpfa W PtPl am* "fTP 5 ^ T.D.C. *§U5 B.D.C.-^P f*C^ 
Pt^CStp} ( Expansion of exploded gases above piston ) CP$ PPP 

ptppnp pp-fpirrpfps sstpp % (K) to p^pi am* cpcpp f%^p pt'QPi 
^ cprfittpp fpppm *pc«m tot ( towpip c«tptp l to 3 m&a 
*TfP C*TPTP ) I 

No. 4. c|t^ s—fpfcp cm§ (E) c*rmi pffroi 

am* PtP 1 ^ te[ B.D.C. I c*ft? cPtPI p$pTp pi* 
pc* fpfpsTCPP f%<®pmp ^perfc pi «5»r pjtp ** cnttf (E) ptpi 
fpfp'isttpp fwsi r pftps PTf*tp pt^TOi^ (1 to 4, No. 6 ftf*) i 


Note :«-pm* PPtVt Pl**,fl$P**ft< top PTE* Pi I 

. ' ..* ■ -.* i ’V/Tv- • r’«- • • 

frorp—3 - 
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No. 7 fra i fecw*r ^fwnr frftPrc. 

( Valve timing for 4-stroke cycle diesel engine ) 

A. dt^p Tl c|r* i 10° T.D.C.-*«r fw 

wn# <5t*T5 N c*rmi 20° b.d.c. nt* *i* 

B. W9-R c§t* i 

C. ^CWR i 15° T.D.C.-«ire fifFF «ltPf 



!0° 

T.D.C. *ir* ^i ^t*rna 
*RT ^OT ^ajwVR ^ ** I 

d. nt'Wit^ ^i ^’R 

Cgt^ I 40° B.D.C.-4* 

»awjrl wf^ v «t»n 

w i 10° t.d.c. *mr 

*ni *pr*rfc 

to** i 


« iSftyii <4W*r c*t»l1 ). 10°+10°=20° 

*^13 c§tTO* *TC* . 180°+10°+20°=210° 

filter . 180°+40°+10° = 230° 

^eto w ^fj^iwr W- 15°+10° = 25° 


No. 8 f^I5 l ftf. OT. 

( Valve timing for 2-stroke cycle G. M. engine ) 
A. *fT«*T* c§T¥ 1 B. m Jf| cjf^ | 
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90 0 t.d.c. ^c5 mm m m*[\ cwi ** i 

70° b.d.c. *rnr *Xf\ $*rcf mm *t* mtvfe *% m i 

C. c|rc i 

48° B.D.C. cattTf cntfc' emu w I 

48° b.d.c. *rt* $*tc* mm *t* c$\m entfr'** ** i 

D. W2I-R c§r*! 

E. T£Vi*\ i 

12 3 t.d.c.-^ fac* *u\m ^A yw ^wpf ** i 
2 ° T.D.C.-n* fa* ^ f H*T ^fR TO ^ I 

ciTOT tou . 90°+70° -160° 

(JtOT TO . 48°+48*-96° 

. 12 °- 2 °- 10 ° 



No. 9 ffear i <^rPr-fi5cw»r ?1^r 

BtcI*T) ( 2-stroke cycle semi-diesel engine or hot bulb 
engine) 

A. *tmt* c§t* i 

b. mtjH c§t* i 

60° b.d.c.- A* fa* nt$m *t[A wiyfe c*rt&' c<rf«ri w i 

60° B.D.C. m 3&91 ^tCT mm TO rt\¥ TO w I 

c. c§t* i 

40° B.D.C. cm^ rtt«n to i 

40° B.D.C. m c*rtfc' to to i 
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srcsrfarc 

D. i 

E. fm $TOfvrc i 

30°—40° T.D.C. Tz&m ^ r 

2°—3° *tT* «rr*rf* n* ^3i«T to w i 

^ citc^ W.60° + 60° -120° 

C§ttTO TO*.40°+40° - 80° 

^W*FTO <ra ^frotTO TO*.30° + 3° - 33° 

40* + 2° ■= 42° 

Note:—TO 'stfS'S *$E*r c**ft CTO *$C* l 

faiftc® <srtro *$c*r to feiftr® cto i 



No 10 ftar i ^jtcrorar ^tir *rw, £-c§t*s fecw 

fa„fwc*nr W*fl ( Scavenge air pump for 2-stroke cycle 
diesel engine) 

A. 4irf* ( 4TTlft^Rrrf<* ) ( Ait inlet) 

B. B. vinrni TOP*! 5 * ^at-fatJTsfsR 'Sf*l < 5^ ( Ait suction non-returning valve ) 

0.0. 4irnr csfintfl ( Air delivery non-returning valve ) 

D. 4Tfa *|jrc*rsj ( Ait outlet passage ) 

b. CTfSitvt^ (c«f*rra a to 4 nrSa nr* cvrrm $$) (ou to 

0-28 f^cntdm *mr CStVR j (Inlet manifold ) 

F. f»fesT ( Piston ) 

O. f*|fcar TO ( Piston rod ) 











*Hrt**l (General cam or vaive setting) 
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A.B.C. ( After bottom centre ) 
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<3«rt'3W 

«ww "W w otfm *\n, cWwm ^i m 

w w f^Ri i cWfrsFfa ?n *m w ?$xv t w ^ftrcre 
'Bltl^ *ltre ?Fl^ *<$ Bl^lt^l, *pra Si'S *RTO 

cWn&i* ^i vm viimi ^i >i^iw fwi *w 

TOT TO ^frol awt* 

\t& ) W ^t'Q *TM *itfaCT ( «IH 20 

25 *fTO ) I 

fr'Gl *1* apjl^ cwltTO csis ^f*ral t^ftR TO 

fe*in Alfaro i ^1^*1 s—c^ *rc? Wto ra «nfwr 
ant* cwra *D1*i ^tfar ^^1 wttw fro ^ftw w 

^1 ^ftrotroi *itw i «itsr 20 ^r® 30 *r* 

^farsr *w ’Ol 7 ! sii «itf^, ci^ ^i afare cto ^fro 
■*J$*i sRiwcw I 
<^Pk s— 

>ti) «*Tfcfa *W 'STffrt* »irt^ I 
(ii) frotfirc-'fl* fc*l* ^5 *tRai cWitmm l 
(i ii) *3fgref&< *nH *fl«*i c^l* f^tfa* i 

(iv) ^f*R f*JB*i T. D. C.-CB Tffaill »I1TO1 CT «rfa 

«wfinrt*rtroi ^ ^iHntora «*mr® *if«m 
cWrrc*&tt i 

(v) intaB. D.c.-c« vrfari, f*to e*u ^ m 
fron *sm fnteff *n® cNrtorei* i 



1. faz&m l^sf fa ? 

*1$ Wt*(W I f%f%'OtCTni 

few ^*rssrc* w:spra *f*in <*r3rf«fe ^ ^firai *trrc i 
to5i (H. S. D. oil) itu r dj^ew* wi-csrs ?ci*f 
T*p?n%1 ^BW-ffe? (Heat energy ) §VtS ^f%Tl 5C*l I 

2 . f^5r®r srfe^er ? 

awt* iFf$ '^m fSTfrotOT fas* fa**i ^faw* W9 *Rr *rt c* 
*tw ^fwi ®rrre sst^rre fetsnr ^rr^c^r *m i 
^'<i1 :—(i) ^f^*R I 

(ii) orata i 

(iii) ^cws-R I 

(iv) ^:?f?r ^r Spw i 

(v) *ftWt* *1 dJ^*rtsPR i 

(vi) d|* *rfc I 

3 . few ^ ■•sr^CT^r ? 

(i) c^Ft^-c|t^ fecWT ( Four-stroke diesel engine ) 

(ii) ^-C^t 5 ? ( Two-stroke diesel engine ) 

4. fef#[ 'tfaUv fa fe* iSfratSfil ? 

(i) *t^ *1 *t-e*1 ( WWW ) l 

(ii) ( t^CWR ) | 

(iii) (qjaww) i 

(iv) WT Tl *ftft ( ^f*K ) I 

5. f^3f®r ^few ai^Fte* fctfc ? 

(i) 4Wt £f * f5 drat* *1*1 ( Compressed air starting ) 

(ii) *1*1 (Electric starter motor ) 

(Hit ffwr-.iw l Handle starting ) I 

(iv) <«r^fefa*tSt$;tf*R *t*1 ( Auxiliary engine starting ) 
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No. 11 f&5 l f^C«r«T ( Parts of diesel 

engine) 

A—crf?RT? (Cylinder liner ) 

B—ftffai'QTif C$® (Cylinder head ) 

0-f*tfcif ( Piston ) 

D—fafa«T3 a 5 ? ( Cylinder block ) 

E—ante *Ttvj5 ( Crank shaft ) 

F—3FJT? 'OCR ( Crank web ) 

0 — 3 ^^ fvfif fate's faatfiR ( Crank pin and bigend boaring ) 

H—( Connecting rod ) 

J —cmH ( Roller and piston ) 

K—( Cam ) 

Kl—*IJ1 a® ( Pnsh rod ) 

L—$=(Csn> «t^ s (Inlet valve ) 

LI— 4ft '5T*XM Exhaust valve ) 

M—TTPpH CB^Tfa (Combustion ohamber ) 

N—( Rocker arm) 

P —fotSHM ftl (Injector ) 

R—( Valve spring ) 

S—f*f*i ( Piston pin ) 

®—CTO N afa ( P*» to ) 









orraapfS 
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No. 12 fas I fctfik sStST?T 5fl «t®[* ( Main 

starting valve or jacket valve ) 

A-—Wfe 1p\ $$T5 ?tsul ^rrf^THf *tf$n ( Air pipe from the starting 

air bottle) 

B—C 5 ^ itfih "St®^ ( Main starting valve ) 

D — iffifc 'ST^fsi* ( Main starling valve spring ) 

E— oil* lift? ^t«5l *r$TT3 nt$*l v (Air pipe to main starting 

pipe line ) 

F—It15; ntfn sn^Cit ^t'SHl mtrrs TT31 ( Air passage to main starting 
pipe line) 

H—itlSv fsnrnf ( Main starting valve operating lever ) 

M—^MT*155 X «OTT* fat*!*! ( Com press el air inlet nipple ) 

N-iflfclNut) 
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No. 13 fra I feftf^tcsnr &tflk 

#t^5 ^t*H v (Starting air control slide valve with 
air distributor) •, t£l, tf|*T, (M.A.N. ) ^IfTt^T 

S mfa (Air distributing system of M.A.N. 

ENGINE) 

A—^Rr§T?l 3T?5 ~S\W^ ^n^I5,5t-9¥l ffTHf micro ( Compressed air passage 
to control slide valve ) 

ST^S N 'St^ > ( Control slide valve ) 

0 - Stt® N 'ST^ N f^^t : 3 i lt^ fw ( Control slide valve returner spring ) 

D—.SflTK y lT^T^ ( Air piloting pipe) 

E—■’jfer? csit^ ^tbi ^rff^i^Ta m^t 

(Pipe leading compri ssod air from starting air bottle to air distributor through 
main air pipe ) 

^]T*f ( Air distributing cam) 

(Compressed air passage 

to control slide valve) 






fer*r cmufb 
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No. 13A fair I fafrftS&tOTT *fC3f ItHk ^$t®l 

3ft^ s ^l*P s ( Starting air-control slide valve ) 


ABC.D.E No. II, No. 13A f&U C¥^ I 
F—^ftsf wjf ( Cam shaft) 

H—"Ttvjfe frpm« ( Cam shaft pinion ) 

K-No. II, No. 13 fa C¥^f I 
L - vd-*rr>r *ntc*re (By- pass passage ) 

N—4Vflf ’Tf^llS* 5T«31 ¥tfTT9 [ Air passage to air piloting pipe ) ■ 
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No. 14 firs I Itfik (Air starting valve) 

▲ —■*Tf^a i Tt5> ( Piloting air admission pipe ) 

-B —'^btc 5T«T *it*t ( Control piston cap ) 

D—gfflj; f*fS^ ( Btartlng valve control piBton) 

E —fsft ( Retainer spring ) 

F—'rr^-’TTd (By-pass*passage ) 

H—itfS* fsi; ( Starting valve spring ) 

K—Itflh ®t®pi N ( Starting valve ) 

L—Ifffr 4Tt® <s tTTC 3 T^F (Starting air admission passage ) 

M—gtflfv *TT$ p f (Main starting pipe ) 

N —C?® ( Cylinder head ) 

P—fafa'QTS C?C® 'Qff&IH SfjTC^iJ (Water jacket in oylinder head ) 

6. ^ Ttiri Pf ^fwi Itfe ** ? 

lit smc* *rft*rfwi 

uwn fag c?fa?n i mt«RTO ^ 

<tw ^ TO I 
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(i) Mk wiuct <n*rt*f wi^«is? s—^tfJ? 

owfa ^c®ra 'Wfi, ct^=t fcn »«rt* fc# 

i 

\ 

<mn MRte ^n fafo fak** *rcw <*rrt> «rr^F 
nf^*R ^e<® *mfcu t. d. c. (5° tc 
I0*)<ntc*, c>& fafrotora faUftfcfctm c«rrt> am c«trt 

*ttre i ^T v <*TfoOT c*$ fafTOttfRI 

fvH^frtcw wh* c«rr*n *rtre i 

% N 

f*raiv ct^si W& «t*p x ^f»rc»r 

^C«r^5 x arm, 45t5 f«#f^tCT ^tCT I fofrofOT C*flS 
ti «i»p x c*tmi wfts ^ *1*1 ^n §tfi>< <OTHr ^jtwJPpist 
T fTOT i arm ^-fliirnrfsrc ^m v tfa*i fniwv c-sm 
ffai ^firw M> *finn *rft* i 

(ii) Itflk No. 12, 

13, 13A 14 ftcas* No. i, ii, in & iv ffcs ftrfenrt 

fetff^fik ftcfe* s— 

«t*oi wm ^frrtt aim fait factor ^stt 

W$t*T *tt<5 s ^m N (Control slide valve) I 

^cmj5 v aim, srt^s N ^m v fetlts mw w 

*rft*r (No. ii ffc* *rr$*t d No. iv fro *rr$*r 

A) i a fafam cifw T.D.C.-c® 5° *rffa ^ 

fafasT^nr wst* ofk fattfa^tt* (K) fcr^firc ^itft ^ 3 ?t*r 
3ft^s s (B) qtpirr i 

aim C*T^R" fc*f ^»t«TS s ( Main stop valve of air 

bottle) ^fSlOT, ^cm *m ttift <5faW* (No. I 

fkare B ) wrf»rai *rai ** ( ^msl ^ c*rip) • oif* W& «l»pr v 
<B) tpiw (No. I ffcaw B), *$wr wm&p s aim (5t*n]5s mrl > 
c^ *rfrt (No. IV ftcaw M) «aji* x fflfo aim *0lz?w- 
{ No. IV froaB^r L, Admitting air passage ) Wf 

( No. iv ffcm K) am Mu «t%fi» ^tt»i *r$* 
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^*nr (No. II fkara B) csto an i c^r 
’•ffSnw^itw, ^fafrota**p(j4t»r *T^ X wt^r 0 froffa ^jtFi* 
(No. II fer?r K) TOifsMtfroi ’fcro toi 
f%Kw (No. ii ffcw C) ^-^f5\5 *f«i ^d?t®r *rt* x ^t*F x tf»nii 
iNo. hi fkinr c^froHft nitcro N) frR *rtt*f (No. hi 
D) ^1, BtfSk TOpS* fn^OT fc*nr No. iv to? D) 

f%TO >K*fre ^fwi fcllfo ^W x (No. IV fkarc K & H ) 
fafastrar f^s^r ^*bt ^*.1 

4flIW TO t^faTO <*ItPF (Engine continues to 

run ) I 

^stfirpro ant* TOjfo to ifaj? *f*rai, (No. II 
fwwK) *=(d?t»r srt^ s (No. ii frow B) TOracifro 
fwrtt to to fa'm TO (No. II & No. Ill fkara C), 

*t^5 s ^H5 v (B) ^ ^ frtfft TOp v (No. IV fk»W K) 

f%KCW TO (No. IV ffcsinr H) TOt* TOttt l 

falrotCT ^ii 

■*rfc* l 

C* f*f^ T D.C.-C3 *TfC*T 

fnfsrstt* frftflK ^»itpr to cB**ttaFtr? ^cw 

- tow TOrftn *rt«mi fcvn tfro i 

7. t ew ^f l N litis c*itfew sin Pf sffim lit sir t 
frotffa jws TOffa to s&fl? topfr 

ftprffa tot to wr<TOVR *w nfirlfa 

-Wtcw c^rtWR^s to TO^s i (Tot 

^fB c*% TO^Pwt* srT^'t ^f?r$ *ttra c*$ m c*itBi 

't^C'S I TO «f»Wl *fo* ) I CTOpftv ^5 

sst* *p srtw* *i Castro to ( ^ttw. 

-to^r froil ^1 ** TOT* tot stfar® ) i 

^JroW^^frnfl to *rc fa* effort *itr® c*rc$m 
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tors ctofRJ 

SrfiR sirs tp ^5 si cstro tp *p4 Isjlss si* ^ 
^toslrsi tp ^ si cstets tp *to wfafe sin srtltfftr 
^tts^csttssl^ ^5 sjfswfctl^ ss£j# s* i srn>Ttls 
^rm, ^fstofrrs, *rftts&ts slsl sjtswfB 5 ? fro* ^nrhr- 
csiW^ v ^^wrtc^w^rrtfl csfi^sts wrtf ^ fafsnrrs 
to *mKi ^tm to silsi w\i sits* *tm to srcsts ** 
to to fist* *|*i sjfMt sire c^lt slsi, 

^trotfro cwtrsr wttH *T*t* *?cs l^ra cstre fcrt? ss i 
ff ^1* *t carets srfwi to sto ^tw& stw si i tot** 
st*i f^ f*rfs*ts 'stst* stto f¥f*si *rrts i 



No. 15 to i sjt&tfl sire Iref$$ fctfrfar csto <w 

TOT TOT «tC*T* ^R*^p*fS (Battery to electric starter motor 

and other connections) 

A—PTflPra^® *§& (Solenoid switch ) 

B-ST$f? ?&5 S <55 *$5 ( Starter switch A posh switch ) 

0-TOcWir f*lBti (Ampere mstet) ■ 
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D_^rc^t?|t»R 3!Jt**f *C*1> (Inspection lamp aooket ) 

E—StfsR ^5 ( Battery charging switch ) 

F—<*fl>-*rf5T> ( Out-oat ) 

G- { Dynamo ) 

H—f?p$$r W ( Fuse box) 

N.B.—D(+)—^srrc*rr* nfMfa v [ Dynamo positive ( + )] 

IX-)— *NRf«l Dynamo negative ( - )J 

F— fqR® ( Field ) 

B(+)—*lf5rtfa [ Battery positive ( + )] 

B(-)—ftcsrffc [ Battery negative ( - )] 

8. *rf« 2 WC*T ?n w&u ( f%ff3r*r t*( x fsR ) ? 

«W c*r$ cm ft&nn f^i i 

\f%r$c5 fas ?ri i 

wi c*tT3 ^4 P i iot cwrc i 

(i) f»RTff 5(1 TFsfat*! j 

(ii) f tot ■=nr»n w ^ «n nr^*r «irfac*r i 

(iii) ^OT *ltr*f »«T* I 

■ 

(ivX *fW frftfa* ^ (<§*r) ^t*r i 

(v) ^ W ctfl I 

(vi) ^ecr c«r>rfa «w Opr) ^c*r i 

(vii) *rft*r w ^c®r i 

9. ItS *n WW fa (c*fd?t*T l^faR) ? 

(i) cmtiOTr ^r, ^t««n w c^H i 

(ii) c*friftE*r* w «%, w *$e»i i 

(iii) c*fttn?re *m *m *i nt#r am wrt ^c*t i 

(iv) <sm s frfafas (pi) ste* i 

(v) ^r % fi*rc TM$fa< ^ ( pi ) ’rtw i 

(vi) ■•rt* «rr*r **rft 5n nftw i 

(vii) **rfa m ifrs c^ti? (pt ) *rfe»(i (fan* faro 

C^tm ^f*R C^5f C?t5( ) | 
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tor* ^to? arttapfe 

10 . *** (^rtst^r fa (^¥fa &i18n fac§*) ? 

(1) <HTmr ?tc* ‘W’Rr ^$t* i 

(2) i*r ^»t*\ c*rt*i ?tc* i 

(3) wfr itffo ?i wjtrefc ^m N <** *ar? « *ttor i 

(4) ow? c§sf ^ c«rt*i «rrf%t* i 

(5) viwtT «to *i ftfc* *»? ?$t* »w *jt* 

"TfaJH*? JEfJT'Q **9 *fe* I 

(6) *m ^jT®fa*R nft*r to ^c* i 

(7) mrs fctfi? s m c«it*i ^i* i 

(8) fatotra? to? w\*v\ to i 

(9) *tT>^ f**flS? ?i wtw ^tor i 

n. ItStir c*tfonr Stflk Prefer *p* cmti 

^t?*if¥? 

(1) Ft*r m i 

(2) a to^** tori (i 

(3) ^f m* *i i 

(4) C*tC»R^5 ^F ^5t* ^rf% *i #?r i 

(5) Ttw, ^tod>&tra? to^sfc? fets s ?i *tfac* i 

(6) ^fito&t? ^ *§ *T?to *fe* I 

(7) @nr? nc?^ *i ^c* i 

(8) Gto *rc?*& «»toi cf it* i 

(9) ^WCWT? *TjT*Flffa to *$ *t?to *fe* I 

(10) sto fato* yft ?$c*? fr* w? ?$c* i 

(11) wtre ^tor i 

12. ^njc«M®r rorfir **tsM fa ? 

(l) imt? ?rc *tor i 

cw:—(a) iirat? tot? wrt? <*r<to *t? i ’ 

(b) 'WH ^jtFR* *rfr*t? c<£tm? ^r ?$c* (§-to ^to) i 

(c) *to* c«rr*1 *fe* (c*n-4re $^to) i 

fwj*-—4 
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fro»r §s(f«R 

(2) i 

c?*r:—( a) ftfocrf? i 

(b) ^psr-R fa wv qfe*r i 

(c) fa wr i 

(d) ^«f"R fa ^rf*rei am i 

(e) fa-^? ^r ^ fro i 

(f> f*rf»Mrnr cys m i 

(g) trtTOfc ^tffon cto i 

(h) f*fc mw ?i fa$ ?n ?fro (w 
faa, Pff^'QR cro? fe*nr c? c^R ^br? n ) i 

(3) COTtOT *$l*T i 

<^r :—<a) c^s ’trRc^ fa^( c?tfti ) ifcm i 

(b) fare's f^^tf%N 'Q »RRf*R ^-r sjep ^c*r i 

(c) tort? ?i ^c«m c?r£ ?r (*rh$an) ^*r 

(far^ fatfa « to? *rfRnr *imn ?i orfr) i 

(d) wr»p?? fafc csrf>rf^^ wr^t®r i 

13. TOjefTO to w$&\ fftRtw ^«mr f?F ? 

(1) apif* cvi c«fT?l ?Tfar I 

( 2 ) c^R TO*n fan *rfro *r^*r i 

(3) «Rtfa^*R f?fci? srrfoR i 

(4) ^farc ttfro (?t$ia*R) i 

(5) CTO, *fa? i 

( 6 ) vstf 5 &, «rrt»t? w > 3 ? tor cWtt?tf? c?% i 

(7) our *fe *rr$*r fan tot «t?i ?tfar i 

(8) ^rcott cftfcs Wt? n?i cron ?t$t? i 

14. sTtrot* dw falcro *rt|vs itm tojstto Iro? 
f¥ <mrt*t *tc* ? 

(1) fafSrat? TOrcT? «w f*fa ^fSr^i ?t^r® TO? i 

(2) «J5 TO?C*f? TO TOR? f?f"ITl *p tor toh ?$** i 
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torn cffoarffc 

( 3 ) *i5 fa-iJnr wt*r i 

( 4 ) *35*rcsE9ra *9 ^fts *rtffa ?r*t #n *ftca »w *f»rai 
*rtos *m i 

is. ftrftwta c^s *rjt*rc*& ftr^ ^fin:n fa <rftrt*f 

(1) <st*s c*to m ^n *ito i 

(2) fSifrot* a^ ^as c*pf*rc ®*to *rfor i 

(3) fafasrca *m aftro *ttct i 

(4) cwiw «r»i atos *rrca i 

16. c*r c^Pt^f ftrfe nrtart»t ^ri fa^ 

-*firc*r fa ? 

(1) ^ 5 s ftfc ®*faai aftre nrra w atf *$v$ ntca i 

(2) wp x <atttfa< aftw W ato ?n; ftrfc ^tfBro * 
■sst^r w9 **tor csafcaa fffatta«i atftal a%a i 

(3) ^ata itfi> s'sma ^ata vajT^fa-R *fto aaa to ^rf8iii 
aftro ntta ^as *rtota toa *rci tor \ 

(4) ^ata WftSfcta aaa ^ta, ^taaa w*n *§ca } ^taacna 
'^5J ^ata ftltft^ta w f*fM *l toi aftca i 

(5) cto §tfl>S ^ta al *Jtto <5t^a a$ta I 

17 . to^ faTtfa, ^ ti fs*n *tc*r fa ? 

(1) to fas apjt* ita N ^ tore aca ¥tatfts to wt*fr toss 
•*rtta ^as 3pjt^ faa at^f to^ ntta i 

(2) tofts aftrc atca i 

(3; tofts ^tftai atto *tTca i 

(4) ^rcstos ^ wPhn aftro *itw i 

(5; apjt? to, ^tataa *nrn apjt^ area ^as sstftai atos 
*«iira i 

(6) cst*ra c^tata cnc#. c«rata ^a caatoa i 
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-TOtro fro* i^R 


18. -hto gw fa ? 

(1) ^ fntar to ^t*rrfa *i$fr «ro w. 
^Pnri * 1 ^ to i 

(2) m f*ra *t*Y vSjcv to i 

(3) f*fc{ apjt^ *$V5 to i 

(4) *i«R far ^ TOf$*r ^i toto f*ita wwx 

^jZ^S TO I 

(5) f*R ^xt^s ^tv ® *t% toto* to wt’Pi’ 

I 

19. fafc^ir *rt*rt!r c^f tot w ^i?^r srfror 
fa*fe*? 

f*tlsT C*C® JJ5 TO*T fcfe*, sj* TOC*]* JfV\ TO*& Wfa 
wty ntc* ^i; toc* tow ^far® <ro i 

few to*t cutiM c’sr *^t*r wr ^c*r TO*rre 

*r^f toto ^%® *rtc* ^i; wt to?a tow s?fsrc® «rrc* i 

(1) fata f*f*f«t* c*t®* ’rear *rrfan (TOtfa<) awt^c 
*$t?s TO I 

(2) «r»p f*to* to mf^nn TOtfaO ftta *$fs to \ 

(3) ®fa* sstfoi Tfe® tot w ®far *® *r*n to i 

(4) *to TO ®rf*rei *%® nrc* i 

(5) ^ *t cfon ntc* i 

(6) toto* w fa to *$c® tot w ®rfai 

*r$t®TO i 

(7) «4ir x *r& toj* 'Q cTO to *$c& to w **t 

TO ^t® *itc* i 

20 . *rteTO ^ *riwl* TO*i fa ^ eftts «ii 
TOr«ifa? 

(1) i 

(2) *OT Wfa *< (w ( TO «Tf$TO TOI*N. 
c*& to *rfan rt^ ^ to *rfe*r) i 
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<3) tot toii «ot< ***t ftftw i 

(4) «tt>i W-W css i 

(5) *$F5 Wt WW CSS I 

(6^ CW css ?TI l I 

(7) ^5 rot Rtfw i 

(8) nr^n «rfa *tor i 

(9) «rc*prft *rto j> w i 

21. c*rre s m «ttf%c«T fa ? 

(1) Rfa-CRtFS C*T1^ ( fait* ) fWCR $3(fal ^C« 

(2) c*rrreij to *%<5 Efacsst^; ^ci^r 

w§ra f%«H 4]t® x «r*i ( ms $&) ^fk*r $stfrara ""to *n ^rftoi 
Rtre Rtre ^i <itfan ?ftw i 

22. *ICOT Ttefesf ~*?te 5TI *tfa*t* ? 

ctotOT* *r s«n* w $ot rote* *rtCT 

R«fr* ^T*! *%i W’Fra *ltw sri i 

23. && fafastra *rt«Tta *rtlc$c5 «ri fa ^finrt ww 

(1) «rfe faftotOT «rar fai f« cto«FH to 
ftttotCT ^ OTtto i 

(2) ^ *i f^R h^cr nrt*f ^rai R*=rr»rto? 

<«fHi *rft* ri i 

(3) r* *fwl ^ot.rI^i *tf *%*, to faftsfOT to 

^f*ro ***i «irf%w i 

2 L. ^ faferatiT *ftOTtiT R 1 *ftWta fa ? 

(1) *^«m *11 *fe»l I 

(2) ^ot *ot css ri i 
<3> ftftota rr c*w i 
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srartec* torn 

25. 4 ft fafVstar 5 ii TOirfa *W fV ? 

(1) ^st®p c«it*ii *rfa>rc=r wm *^*r («% w c*s$ jpt jrfc 
«f»p) 1 

(2) ^s*R fas ?ra* 'STfa^n c^, *t*r *fe*r w iwm fas-4* 
ifjtn v*rafarc *^c*t 1 

26. faffawfa C W>i» *ts[CTO Vfal f*t^ *1^. 

^tsf«l ? 

(1) ti »** «t^5 s W w? *tc*r 1 

(2) *1 4 * «t®p s *Tfa ( C^fSTi *Tfa?TO ) I 

(3) frill? s ^st*^ v fafi> ^Jtflt*r 1 

(4) UBTftr frlfa Wt^ N Wfa ^CT ( rtt»[1 *tfafTO %S-43 cfcjTO' 
TO Tl f%K ^tfat*T ) I 

(5) cei^rfa fafro N wi*p N «rst*r *&c*i 1 

(6) C«1TO fafa^ N ( C<H«T1 *tfaPi£5(, fervour 

cfc^R TO Tl %S ^Btfro ) I 

(7) ^«fR fafal** VS\9 ^ ?1 c^l&'v <5t^ s ( ^ ) W ^t*r 

I 

\ 

27. I^ir |t£ w to 

(1) *rfafTO ftjtre *rm to *^t*r *w *w»r <st*F 

^1 to? rtfari ^1 stTfat*r 1 

(2) fCTU «rcro fro>fa wm ^*i 1 

(3) 3 *ito *ttt**t *t^?1 *rfai*r (^Hr *,5f ) 1 

(4) ^rsrcro tof tomi *ra*ri sitfaw 1 

28. iwl* to*«i IV ? 

(1) C*« % -ttRfc* ^*1* fctfTO* *tfcMTO «t^ *1 f6»I1*$l*T K 

(2) 3 ft^ Flfa *35 ^1 ffewil i TO*lfas fillip «3W 

*1 ffe^ri rtw 1 

(3) C^sr <*W< fa«f *NI IVltfas *15 *$t*r» 



55 


tfSCT*T CfRapfB 

(4) mw* fiRtw*! «*& i 

(5) ^ f»rf»r«nr »r^rr=r sii *rr^c®r i 

(6) ^f< fjl fjRtCT*! c^ *$z*\ i 

29. Ft^^f^STsT ^&t<* ^t3T«l ? 

(l) fSfat* fsf^t^r ^*r i 
12) amtr?^ stfa ^tfifcri c*rc*r i 

(3) ’H c fare f%K ^ptfB^i l cnt^r i 

(4) -rr* x cfc* *t*rf*R-4* etfa ^rrffai i 

(5) «n:n*mr ^f»rai *ifwi c“m i 

30. TtCS ^1 C^i! ? 

(1) c&i c*rte N i 

(2) ^R< ntfo frfB* y$z*\ (faRtra^r <r ) i 

c^r :—(i) v<i^ f^t 4« forrf*< fafift i 

(ii) w^rra ^ f*tfci *rt$$ farafOT m ^$x*\ i 

(iii) fnfo f%* irjt*r % faRtra*r i 

(iv) <smt* nr*F N t *nw i 

(3) wf*r ^^1 -, ^ 

^i *trftc»T i 

(4) *r«*i w «rr^c*r i 

CW :—(i) JRTrt fifat* 'SRT^Tt^ «TR I 

(ii) *r^< cwi ri i 

(iii) unt* ^jiw^r *tf»t c«r*tta ^r (|-c§r* 
^R) i 

(5) w*m *^$1 f»rf»r«n3r *rhem ri *ft$c®r * 
c^r :—(i) ^t^r x W f®Ff *f%c*r i 

(ii) irt^RU w fafora *rft« ffiri f»i^F i 
(iii) C^s »ut»|«fc Ttfiferl C*fc»T I 

(6) ^Wt’VR CWtpRf fiFTOW-crt ^C»T I 

CW( S—(i> ftpTdt* Cf^B 9lJfW& (Rtfrl I 
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(ii) Tl csffc r ^c*r i 

(iii) f^t fwTf*S y*m W f*R ^ ^C»T I 

(7) r rer 3$t*r i 

crtc :—(i) ?mrfR fcnre ^w*r r ^c*r i 

(ii) ^ r c*t*ii i 

(iii) ^CTI*r ^t?*T f*P&tra wn I 

(iv) jjctw *itc*i ^rr^fsj iwr* ^ ^c»i i 

(v) nz* *r *i *ra*ri ^c*i i 

(vi) trwT*. r *rw ^f%c*r i 

(vii) *itr^r c^f»r*Jtf% r fSpf i 

(viii) 3*^ *T5? ^E*T I 

(ix) ?rr®t* r f*i¥j> ^ffor i 
(8' fnm *rapr c'srf&i c*83 i 

^ :—(i) =RF*T <5^ f%K SatfRl C*5fC^T *11 C^TR R I 

(ii) fc*nr cfl>rr^ r i 

(iii) *W«r fafr R ^C*T | 

(9) f*i&OT irrcra '<55 i 

31. <*^wl fwi ^t*r of -tgi Ttfe ^ ? 

(1) t=(^pra c^i *tfwi i 

(2) fiRt* wn ^c*r i 

(3) c«rniK r ^c®t i 

(4) cRf^i wh a& *%z*\ r w carfcn 
cfM^l f%f i 

cr^ :—i (i) ^»|^ v f?r& r ^c*r i 

(ii) sran aflt c^n ^c*r (fesw* ^ r 

) 

(iii) $ap*R5T CfiRT* R I 

(iv) fwc»ra to? «rrfro*T i 

(v) tfPTjfc *f%*T WR ! 

(vi) wn (c^i) ^ «rai*T f*rkR 5t«m «rfftc*ri 
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^ftrcsra arrcapfB 

32. fa^n *rt«n <tf tm c** Ttfinr ^ ? 

(1) ftiftratra w»i cw i 

(2) ^?rc®ra <®w w*i ftfnc^r i 
(3; St^fiR ftfrS ( *\&) i 

( 4 ) *rrt**fr c^n *$z*\ i 

( 5 ) ^«r«R c«r*rft c*fli *$z*\ i 

33. ^fwsr srejftr^ ^ C^5T ( Wfa fei\) ? 

(1) ^ftr^tfcra ^ »w ^1 *ftfe»r I 
cw:—(i) 'Q^t* *rr*t *rmn ^ «?*r *rr?ft$ ^ftt*r i 

(ii) ftr ^ ^1 ^W s ^*1 *1 c^Tl ^i | 

(iii) V\ mrsii wr? srm i 

(iv) fa *ff*t *t«n i 

(v) **jrc*rcfc t j^rt *f%?r i 

(2) *rrlfa c^ft ) *w 5J5 (fij*n) *$t*r i 

( 3 ) am* csto SJ5 c&i i 

( 4 ) wwi c«r>rfs ftff *ft*i *ftifa w *35 *nra 1 

( 5 ) c^ft <^rm > nfat?r 1 

(6) *15 *rr®*n 1 

34. ^re f% ^ ^flnre ? 

(1) ^ftrftrarft '<m&t* nw ^ ^ft?i ^ N farc=r *fTfrt* 

w cq $5? s faR "tt^$, w=i M> opr 
fc*r ^ftre c^ $^ftrOT ww «r*tor «*li»t* 
frt«i <rtfaro 1 

(2) *rr*r ^1 sjtftw to to Ffafa *rfa c *rt 

"*fto5 fa§ w smf^n to *froi fare 1 

( 3 ) *35 «im «rtWK ^f*r$ *$« ^fro ^ftro 1 

35. ' tSffofiR fa f^ CFf TOT ? 

(l). ^faR mt-ro *3ftrc^flM «*m 1 

( 2 > fftsftPf ftaflrsfe* fW* *rft**r?r ajjawto «rcTO 1 
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(3) ft* ft fasts sjfarc^fa ^3*1 i 

(4) *mrfa*r fcjrrea ^zm *ts*r i 

( 5 ) *iNfa*T Srrrc* c§* ^ %ftw ftxrtfra nm * ** nfwt* 

(6) s*ts* *ics* fa^ts nfws ^far® &z* i 

(7) mft’T fa®? 555 ^tS* fare *$z* 1 

(8) ^farc v*, ft*\v ?\TFa c| (^?n ) *rfaTO ^fare 1 

(9) 43T* fctfft $*,fac** W3 4*ft %*T* C§* ^ *fafl ** « 
*ra*1 *ffa*R ^fare ^C4 1 «rnrt** *$c* ^sts s|>t*T *t«rt *j$ 
^fare | 

ilo) c*pp s itfft fac^s i%z*\ st# c*rfas1 frrsfa^H 

to^"R ^fare 1 «wi®ra *$c* sjltfft Et$ fare *tcs 
^TtfctSfa *c*ts c*\zw csfare ^$z*t 1 

36. afjjt^ *tfa\fe N *fe N *fc s *r*r wt* ^tir*i fa ? 

(1) G&* faif uqs f%?Itfa“ farftS^l c*^\. -$$m 1 

(2) am* nt*pj> «n»n^c^ *s () f^c9i 1 

(3) ^fareffo rcs*t ^ n%* 1 

(4) sjfarefo *rcs* *imi 1 

(5) 3>t^ S^*T *ftf I 

(6) wsft "rfr x ri?«rfarfa^tsr*3**te* 1 

(7) fastfav *twr ( csfa ) f5* so s^c* 1 

37. wmfa ?w *1 *tfasn 5 *rtir ^r*i fa ? 

(1) fat fa^tfa^ Tl awl* fafR 5JW I 

(2) *55 ^ *$c»r 1 

(3) 255 *w* nr®*i 1 

(4) wfc ^ 1 

38. fa!* fa* *1 *tfiren wt* *rt*«t fa ? 

(1) fa^* ft* ^1 fastw* 1 

(2) fal* *w fafo far** *t^» fattm c*% *$t* 1 
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39. Tt *Ttfil¥l Wt* fa ? 

(1) wti ^ ^*j x c^ *i $m*i$ c^i i 

(2) f*itnw c^i *§t*r i 

(3) ssr^c<ipn (fcjtwt fiwtow ) i 

40. <srfo 3 fa* <5 ts<t fa c ^ ^fac® ? 

(1) btEtc cutfo f£"[ l 2 t^rfci 535 <*ni*r 
ftr® 1 

(2) citww ^nT>t?i* «tfcfB c>rc*rc •sntf'fB 

*t*i ^fa<$ f^^s v -9?t^t^ vw «r«T«R *fe*r 

Ft# ftra 1 

( 3 ) **w fct^*r ^t**r *rw *35 # ^ra^r c&f 

*Ffaro ^r 1 

41. <t° *r«ih Fwrrtr fa fa ^f*cs ^?r ? 

(1) ^5t^ v fta? cc*t? *f*re 1 

(2) >mf^tC«t 5J5 <50*T ^ CTOtf»R filial ’frttfB 

*jjawt^ 1 

(3) fcjtwfc fararcro c*rftc® 1 

(4) ar^T tjfl< fq*T dl3 C 5 *p I 

(5) *rf**t* *f*Ti itfli c«r*rt* cfp 

^far$ 1 

42. '.«o *r«fci F*rt<r *nr fa ? 

(1) *rtr*t* *35 *im c^sr *fwi jpff»i^ «rnt*r bw *rf**t* *farl 
535 TO*T *TO»Pt ^f*r$ *$C*l I Cfl1-C*CTtPlfe"R ^*r%=r 
^r&tar *35 *wi ^ 1 

• 2) *35 *rm faiJt* 1 «CTt5R ^t*r 

fWnr 1 

(3) .*35 *ra*r *rft*f *lfa*t* 1 

(4) ^r s i**f*rc cst* .tfi«l wfet* wjtrei* *tfi*1* *ftw> 
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fare*! 

(5) |-clr* w cnrS *tfwn 

i 

(6) 4*t*ri *ft$*f *ffWl I 

43 . fscw ^ N f^r *r* Pf c?Pr ^5 ^ ? 

(1) ^r rot cmn cw (^Rr jfr Rhh rot c«r*n* ) • 

( 2 ) Ri$fo»iT> i 

(3) 4n*$ c%^ ( CV HI ) I 

(4) 4m wjtciy *f *it-*i c$m ($-c§h* Rran ^Rrc ) i 

(5) *%<5 otR«i cWctfh w c«ptH aR^l Rire 

RttR **flS 5 ^C 5 ? i 

(6) Ftf«K faie?J Rjm*HH Rfcfff I 

(7) RhH f^rce^T *$t*f RHHr §TMH *irA fHH ffiffl ctfRre 
I 

44. Fte^^RrtR pP pF CWplSS ? 

( 1 ) *ito c«RH c’fR cWtWFH Ri>H i 

(2) ^5 ROT ( 3?H ^1 3FJH &Z*fi ) i 

(3) mfw tiro ^ot rot i 

(4) <35H ^ ^ stRsl i 

(5) *rri ar<R <$«*rrraFH *s wm ’TH 3 ^*!^ i 

(6) tfOTH *11^? JtJt'Q (^r< sate) i 

(7; *&r< i*t Rc^ ~&z?\ *35 rot i 

( 8 ; ^$£*r, ftRk RJHpHH Rfrn i 

(9) CBRtc^H sRitf® sitROT ^$5 CTfff&g c^fr, R7HFHH 
"R&i* 'Q rt< «ijfM i 

( 10 ) R*rc«FS Br*T i 

45 . I^psr* ^ertir *r*nr «ii? *ri? *t^r ^ c^ ? 

(1) at? R^mq Rstfa *35 (fiHn) *fe*r i 

(2) W f*R ^ *35 l fc*Jl ) *tc*I I 

(3) faHTOT ^t*T I 

<4) *m *$e*r ( cwi r^H) i 

’'s' X > 
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ftw*i crftapfS 

(5) ^n ^ «tc^ ftTO? <s% 

fa*? i^f «rrfro i 

(6) cW f5rf8[«tCT« faf W 31 *$t? I 

46. sstlc?^ *ft^| tijftR vi9 mr ♦fir lit w. 

^f%¥i fro? fa *pfa me? m?t? *m fa wwi 

^vi^i ? 

?n ?*i£w toj >f*^< «rf?w vt «sj5 to? to^otr (?toti> 
*itor 311 c^fll w ?t? i ?fct* *nm 

^fTO, it«1 ?? TO^E?"® 
ftf?«rs s^ f faft'Sfa cw ^jtfw 
apjt^ *t*l m&r i 

^faic? wi ?$c? 

*rf*»t toi 

?? 3T^t ? .*f3 

??frf?nTa1' *35 to? *rt"? ’itfat? 

*15 to? ^ra^c?*® i 

No. 16 ft® fafa^t? ftfa^ 

(Cylinder relief valve) 

A—^jT«f N 3rf§ ( Cap Cut) 

B— 4TtWlft? 3j» ( Adjustir g screw ) 

0—( Look nut ) 

D—f*®): f?n>’nH - nr ( Spring returner ) 

E—f?SK *rrn ( Spring cap ) 

F—ferc ( Spring ) 

G- 'BrfSfccsri? c*lfl> ( Outlet port) 

H— ®f?.? N f^tCvQ^T ( Valve spindle ) 

J—fafef'ST* C?$ ( Cylinder head ) 

K - 'St*T,5 s C^fa* ( Valve casing ) 

L—f?lf«lV N ®t9IJ N ( Relief valve ) 

M—^t«l N ^ s f^ ( Valve seat) ( 

■ VjBra*! *1 Vlft •*.*!» ) I 



Note: 3 to 4 fvf?fai>tv c^rt^n 
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<£TC?flW 


47. «t^ N <?«rt®n ^t*«t i 

'Smf^ fafoQTcra tel C<ftm? ^T3 C^ C^’TT? 

^T I 


CT*R 
( 1 ) 
( 2 ) 

(3) 

(4) 

(5) 


Wpr W* I 


^fac*r i 

f*tfo c^C'S *J5 to*t ^tf»rc»T i 
v*m ^t*p„ to «itoh ^e*t i 

*m «jwr (W w ) i 
oft? Stfo «% *wi c«rt*rl stfare (M? *m) 


48. center f%f®ra* v < ®t*r<r N wt**tt* srtre ? 

<i) f^l^renr c*w i 

(2) 3fif^ cwtcro ^"TO-r *n ^rf^r i 

(3) aj5 c«mtc* ^farcw ^*r) i 

(4) «[t^r ^1 *ifa^c*rfo i 

(5) viRTpr ^wrotcw tiu* ti fsrttfRr *trftror i 

( 6 ) 'WVS %*r » 

49. <?FP jfo WW fa fa tltW ? 

(1) SHoti <row l ^r® 6 i 

(2) spittw ^tfte tof s?c*re cwJ5 c?rfc ti 
■ cwJB fa$ i 

(3) f*rf*wni c^b, Imf^'QK a? *w »4it«r& »ro? 

Ttftw. wra »iitw w s fB art? ti c*wJB f«*|$ i 

(4) v«t* ?ftn i 

(5; w wR i 

( 6 ) »rftf ^rai »w *iT^f s i 


Note :—«W 48 - 4 * 5 to 6 'Q «ftr 49 - 4 * 4 to 6 c*rfa? 
^faR* W9 I _ 



( Petrol Engine ) 

1. c*tdrt«r ^ s fw*r ftf T 

^ ^ £f*nr 

( C*Td?M ) W *teTO ^1 "W$ IW Ff*TT5 

>m i 

§-C§T*F W CTO-C§Rs *tf$t**T ^ | 

2 . £*fd?t*T ^r x ftR Ft*!t|ff5 f% fa «fC¥tW5f ? 

(1) ^prcr to*t (cncita ) ) 

[ ft^TO i 

( 2 ) Tt^Tl *t«n ) 

(3) ^i ^rjNc^dn J=m ) 

(4) «nfrnr («rsr nr^t) 

(5) to*t *i *(wv[ i 

1 <*ra< 2 TO—fappR fafoatOT ^t*tf ^C^-R TO I 

3 to—®* mn:TO w ■ntf «rait*R i 

4 to—^ f«Rre ^t'Qi *$e®t w\ *trT vuto erwt*R i 

c^r c^R ^mur frfai ** (^irr? *m) i 

5 to ^FfairR ( ) *rTft>re m ^ ^far® opk 

jjfa ^t%i *R«r®t<R ^t^E® *rr®i to i 

3. <3tJtft1& §3tCTf tft fa. *TW (^ ? 

■stjtft® %S*r &jj^ ^ §§ps ^tc*T c«ptr c^ ^ i srfesr 
^rfa vi). fjj. *tr*r ftt **i to c^rro ftE®^ ®m^ x ctoi 
<3rf& qifro »w ciiftm totte^r ?$v& 'qto cjfi i 

up. fa fa$ TO* c*tE 3 ?t*E* ^$$m *faTO vm i 

4. £-c|t* cndffa ^fwnr gfarc*fo fad*r i 

<stf® ^tjt^R c^eSte^r *ie* vir? «rfafc f^’rp m nzw 
fa»tfaE® ^ i 
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rare 


apjt* f^r wr to c*rd?ft*ni jtM 

w^ tfjm ^ i «*& sptn 

to®r; swra fapi&fa *rtra sn i ^®FtorR 
*rtta, re*ft* ^n *rmi *rrc*r w faro sf*rai *t* i ^ 
ii , vtw %TfK to f*m ^*r, f*rfcr f *mraf? jjfawflfc 



No. i 7 ftan c*fdh®r ^ 5 ^ 


( Valve timing for 4-stroke cycle petrol engine ) 


a—jh^w cir* i 

10° T.D.C.-43 trc^F 3t$Tl3 *111* ^K®t5 wp«j.<*tot > 

30° B.P.O. *113 3$?rl ®*tC3 *TPlT3 *T3 <3t*f 3„33i ?3 I 

O—-nt# I 

10° T.D.0.-43 f*C*F Vft3t3 «TIW "*ftfs «rT33 ?3 I 
3° T.D.O. 1U Stfll "»tt* 33i ?ff I 


D—*ft« 5 l 3 clP¥ I 

45 ' B.D. 0.-43 ftfC^ Vt$ 3 t 3 «Tt^ 4 M«ig I 

10“ T.D.O. m i $?1 ^KV33i *3 » 

wn «itm. 10 °+ 100 - 20 * 

l||C¥3 TO.180° +10“ 4- 30*=320® 

4M 5jf>. c|fC3R| TO.180°+ 45“ 4-10*-235“ 

5. 6*fcj?tsr to «wor fyfc' to ? 

(1) $T$f3 C3tT>3 (Electric starter motor ) 

(2) ^TTS^T fctlft ( Handle starting ) 
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6. CrfOtt* W < 2 Wf ? 

(l) »W <?PtT-c|t^ ( 2-stroke and 4-stroke ) 

7. c*tri?tt®nr Ft*r <nn TtsPrc. *&*«£ ws ? 

(i) rn - 35°F to 40°F (1‘6°C to 27°C ) 

(ii) m - 50°F to 60°F ( 10°C to 15°C ) 

a *t?rotcrtt* fa ? 

c*rci?m Pifit&v w? c|iw ct mn *rf**rft*r 
c*rd?t*r v«m ^t«THr firsts fofT ^ \ 

9. «T| fifOT fa ? 

c*rdft*r 45 k f^pt* ^Nsfr i 


10 . Prf^Ftif l&al ^\5&1 ^tNQ¥1 ^ ^sfei 

6*fdrte*nr stcirtw* ? 

13 15 tot) 

[ *f*tt* (ffa ft^pnr) i 

l *t*r endfr ) 

*t«n ^f-c^l v? i 


11. f*Tf*T.Ft^ WC*T* *^5 *rtra ? 

(1) £f*mr faf*pnr i 

( 2 ) f»5 x fi^pnr (w c*rriMw* ) i 

(3) fipppur ( ft«m w <3* H, c*friTrc*ra w ^) i 

12. ^tiretraStc? fa ^Pnri c»fd?tsr ^rt^r ? 

’WCTrwfrrcw oict* ttz's c*rc£m fcjrc >sfTtf%f5 

c<sr*rft* w c*rd*t*r frjt* m. ft. 

*M, *rhi ciptfc cwft* cncifH *3< *4tC^P i 
. 13. 4. Pr. *fW ^5 < 2 i^tOT ? 

(i) c wfiptj m 4. ft. m**t (donjrofi* *n vm -rt* N $*T*i 

r*t) i 

f^CWWf —5 
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(2) vjj. f%. *tt^f (tc»n^ Rnrrato a rt> 

*rsi $t?r) i 

14. <*. far ^tSf f?F ? 

frt* *$r3 c nd?mre *tr*r ^twi TOTOfctrar cjptfr cwtrc 

n<TOi 

15. CWtfiT^3t«T f*T *rw f% ^fwl ’Vtw T TOT ? 

^jt*r "it*F j> *$. f%. TOTO *TO to i *TO 

TOts'ftani «*n %tFsr fro tor i c*rt totito 
feKre ~^\ztt 4^ ^nt^TO ^n TOTO 

tor x ctoti c*rri?m wrc*r i 

^7t*r w ^TO ^fTO ^tfwl are ; TOrett*i>tc*re arti> crotra 
c*rdm ^ fagK-n« toi totto $to ; csfarerf* 
=R -fafcref^ TOp x ^<d c*r$rei *rt^n ^av\ toft x *f»rai call? 
cwtnr cndTRT *j< ^f%?rl «rfa* ( No. 18 fear) i 

16 . < 4 . f*r. ^TM fa ? 

*mfcffl* toot f*rci airoOTtfe ’tft'tss 

Tf^caj^ TO^rfB TOtraft ^fim owtft^jOT 4. fa *rttTO 
*fi*i «traF i 

17. ^t^RrlCflfetOTT CSFtfc CWtCW GTO3?t*r «jjT *ttfTOT 

<4. fa. *rt**r ^Fiw tot fa *n ? 

TO «Tl I , ^rtS—'OPtfr Of CTOTR ^5t®^ s W ^ *TOT, 

to to* mi. fa *rtcro towot* far<-»sRr <$^ x -rc x ^ i csto* 

c*ro?m ff srrfro •, TOtTO fate* *r^l ^tc^r fTO TOft^l 

*TW i c*ft TOtTO TO to ?rl (t5 ** *renre ) i *TO 

*TO TOt* TOtwife *firc^ «ttot i 
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No. 18 ft® i 4 ft. *rw (A. C. Mechanical 

pump) 

A—Wf <5 -«;-[*! ( Rockor arm outer ) 

B—3RFH : 5i$ ? -Tilt ( Rocker arm inner ) 

0—ifff'Q fafHJ ( Hand priming lover ) 

D—vBBrflFPr ( Diaphragm spring ) 

E—®T?rfZp[^ iR5 ( Diaphragm pull rod ) 

F — fs|: ( Rocker arm spring ) 

G—StlftSPt^ ( Diaphragm ) 

. H—( Pump chamber ) 

J —JttfH Suction non-returning valve ) 

K —fcjtf Inlet from tank) 

L -t®f«rr}Q .Deliver; non-returning valve ) 

M—<ff?RrfCSlfct? 3$C5 (Outlet from carburettor ) 
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«rwri«ar 


N— C^srfa ( Strainer) 

( Cover) 

B—( Eccentrio) 



No. 19 ffcS I ^t3PTtC?n>fa ( Zenith type 

carburettor) 

A—cnOjfa $*tC«1T> ( Petrol inlet pipe ) 

B—fJf®5i v '5t*l,? s f* ! n> ( Needle valve seat) 

0—fsT5®l N '®H5 N ( Needle valve ) 

D—f^SSj N '®T*I < 5 N !*t sgs ( Needl9 valve stop or retainer sorew ) 

E—cjFtT> ( Float) 

cgfg ( Compensating jet) 

G—C 3 ^ c®fl» ( Main Jet) 

H—»rt « f'KK ( Accelerating pump and spring ) 

J—cal ^Tfav C3il> ( Blow running jet) 

K—'4]t5®rfH* 3£ ( Adjusting sorew ) 

L—cai atPR *OTfa (Blow running air outlet) 

M—cal IffsTC c*fc;§t^ 'erffcftsfc ( Blow running petrol outlet) 
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c*rctt*r 

N—«f CSt5 ( Throttle valve or plate) 

O—C3lTS N Utft” C’ltllo'i ^srf®l>teri> ( Load running petrol outlet) 

P~felffaSTJH ^ ( Distributor bar ) 

R—C5t^ jSSS ( Choke tube ) 

8— CFfa cSflJ ( Choke valve or plate ) 

T—on 4'9'XH ( Slow running air inlet) 

18. f¥ **fwi foft TOT 

( ) ? 

( No. 19 fm ori*r ) fat* c*t^t®r sfjtftffc c*t*r centra *1 
ntf^t* c^TTOr cy# csto %< i stfa^ *1 csrfc (N) 
c*rr*ri i 7 rt^*R cfare cimi **, 

f^froTore f^r *jt* 5T* *rr«3f* i *ft«iiCT ^TOnr 

TO1 *$r® vfBjur, cw? (G) *$r® c*rd?m, cwtra 

facets 'toft ^ffari ^1 fa£*rfc ^mc’nr *in ffan 

fafsreft** fw®* i 

19. f*rf*ratra *rt*ri f% to* ? 

fofa'stH* f&m ^^tpR **f55i 3ft *$r® 

"31# *T*1 *np«tro N f^pTro *it«n* *i w 
*if^ tett fc*r | 

20. fa ? 

c*n}fr ^ x f«Rw c$ri "%^5 5T«iftro *i ^r«mr 

to cndittare *rf**t«i f&fefSrc to i w$ to Mtft* 

•?rtw cw<n i 

21 . f&Sfsrc. Pp«t£* ? 

( No. 19 fe C^ ) f®r*tCW TO1, Sf^ ®t*J5 x (N) 3* 
■«tf%ro *tfari. ^jt® x wfl&< g* (K) ^trs «rfre c*faft*r 

.TO *ftc* **PK "*fcs TO *$C3 I W ^fTO 3* 5tf 

^5fa 31 ?%1 fajfiR 3* 31 *$5l 15 TO 

"*fos sfro -TOftt *T%1 ^jirotfcwfc to *fts» i * 
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gratt ro fror*r 

22 . wl ** ? 

^fiR ^ *(1^1 tf*TE* C*tE3?T*! TO ^R *^E* t‘ 

23. csn Ttf^v c*\* Qsfc ? 

( No. 19 ffc* ) C*1 *tfa< CWfr (J) TO TO I C*\$ TO 
*rar oft to to ri i TO*i, on *tft< "^tro $=(f«Rr* Fprte^ 
*$e*! ar$»i '®!*pt n (N) to *tf*r us *^e* i siih. ^ to atro 
tost f*rf*reTE** *j!^to *rt mt? sr^r «t»p s (N) ** i 

to ^jT^tro to*te* csn *tf*s csfc (j) *$vs cnE3?t*r fcrfsrai, 
*rf*§T>c*!T> TO1 (M) ^e*i£ RftETOS TO i csri 4TO 

«rr^E*ifc (L) to* 1 *!^sl ^E*ifc c*ftETO5 fapret* fcsfl* 
*>e* i 

24. farapretjr carter test ? 

(1) C*% "^US tf*!TO TO f^fa* CMtE* I 

(2) toesb*t *1 1* ^ ^fwfTOi to $=rc*n> mftiwtFS i 

25. OFtS (OTtaT C*fttt5*TO <^C**r ? 

(No. 19 fm «t^) opt^ cbyte* cnctm srrfror, oi$? stfaN 

c^e$* *rli§i>c*ifr (O) *tjtt*it** c*teto fa" site* i c*$ 
«ra? 'srr^k*^ *rrrETO (O) to^i *t% f*^f*rc 
CWtE* *rtE* =n i 

26. Pt. f?. ^tctoSmt f¥ ^tsr ? 

TO x $^jTOl C*TO^® <3^ *f^1 *1 TOE*!* 

TOf*t capf *rfb*TO *^*1 c^EWlft 'erf^fes *1 TOE*! 
*t$*l *t$-ff5t*$ hsf\ TO | 

( ^W x f**taR—0‘016" to 0*018" ) 

((Tffijsri? TOE*t>* TOE*! fSRtE*^!—0*001" to 0-002" ) 

27. f*r. f*. *tarc«for *tit*i, flpptc^r ^ ^c*r 

fa T&XZ ? ( StSJffS ) 

Itrt*t x *R :—drafts carf j^e* 

“ri^ ^ ^P*i •thrift* tfro $TO 
TOV *^E* ( f*W ) I 
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c*r$m fctfirc 

■strW v s—c?^ 

»ft^J ** *f«i>c* ^f*tre i w '■ctw "'ll* 

<Ntro (4jt® *t*! fritfrrc ) i 

Note :—fa. ft. *rc«*& W ORF ^C ^5 C 5 ^ WT* 

w sri ^?ri «ifpf *n» ^te*r 

I 



No. 20 f&$ I •dtirtftwT ^yKSTl^rfa <2t«tt^ (Paraffin 

vaporiser system) 

A—C*tti5t*t ^WR ( Petrol union ) 

B—fSr®*J Vf*!^ ( Needle valve ) 

0—OPfS C6VTff (Float chamber) 

D-opfs («Tf®wrl CTOC®!* *TF5 > ( Float, thin brags plate) 
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«rwftro Iron 

E—C’it'f C3T> ( Main jet) 

F—cal <Ttfa* C5fj> ( Blow tanning jot) 

G—c^ C®n> (Main jet outlet) 

H—cal irff^T* ( Blow running outlet) 

I—Cal 3]* ( Slow running adjusting screw ) 

J—CSl 3tfa* 4ST3 '8|tSl>C*li> ( Slow running air outlet) 

K—®T*l^ ( Speed control throttle valve ) 

L—C5t^ 15^,. ( Choke tube) 

M—i£Hrfa ( Air inlet) 

N—cntjjfa ( Mixture inlet for 

vaporiser ) 

p— frost* *rf$fcc®ife, ^ccafacro ^?n f^fsT'etcn 

(Vaporiser mixture outlet to cylinder through inlet manifold ) 

R—i|s{C®r5 ( Exhaust inlet ) 

T—( Exhaust outlet ) 

28. <2Dtfa1& f^rcSw fa ^twi 

^tOT? 

fttre cnctt®r i ^ tfro vstjtf^ifB cvttfa w* *tt$n 

^i. fas *i TOpre qw i 

crft cwtCT cfctfa w » to to cipt^ fro *1 t&s 
•to i mi fro*r #nii cwft cwtr* *if iSvs 

«itt* i 

29. 

c*ntf»! crfi? cwtm *(jf cjFfi> «tf*nil f^*r 
«t»pjw dfarl m *fwi cw i 'TO c*njm ^Tfro cw ^1 1 
cwt ct t$t» 1 c*td?T*r toht «tntW5( TO cbu cw 1 

cwtw c^ttc^r? c*rm ft* *Tt*r i 

30. 'et^Rr fafr *riTr*r ** c^r ? 

TOtTO: ^5t»p^r fa? to *n w ** jfcrt* TO ^rh ■• 

TO*i :—ft* *r TOp* mi fctai *ttt* •, f%c^ <ftTO *pw t* ^tw 

^fari *frc* i f** tojcto ftri> c^narrcro toj *itfro, 

TO *facl ftri> i m mi c*rca?f*r cwtw *tfa* *itfTO i 
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c*ra?m $={Pra 

^stto *m om ttw i app Pr^ *m 

an *$c* i *15. to*t *t*i strife* TOsi ftt®p «st5*T* to 

^Pc* i arti? faf *$t*r **Pro *^t* i 

31 . cw\ *te*r Pf ? 

f%l c*rd?m *t1to *tf®E* ^ c«?P* q* Phi c*rri?m 
spt* tot* wv $^Pr irS *tt* i to^Pr p5t*mfps 

*^Sl $^pR **i *t$E* I 

32. pF ? 

$^Pr to cs% to c*p c^ c^p *^c$ c^fi 

C*R§T?f «T*TpS5 *S I C*^ "fa«* TO o\t* CTcfc* TO 

c*b TOi *r* eeft to to i 

33 csri *tPre, csrcfa sptw Pf ? 
vr Htre* >i5i? to to, c*p to to cto cwS to to ri1 
i$*[ *^r «tTw, csn *rPs c«ri> * tv® c*rca?t»i »w 4 ?t* c*P 

oral* $toP csPrcTOs Prof* *$ i 

34 . csn aa »fte® cfa ct6 to? **c* sn cto ? 

^Prc^r* to "ntos *jt3j?tt** tost* sft^l ^t*f* N 

ssr TO? i csri *tPk c*tfr* vRTtS&ani? *nrrcro (No. 19 fkai* M) 
sf^ssT^\ «rc^r fcnc* to^ i sjt^sto tost* csn stPk c*rcfc* 
$*r* «tto to csri *tPk c«^ to to i 

35. mV* c*?cfa Pf *ns? ? 

csn *TpK TO TO TO C*$ W 4TO *1 TOST* CW& Psi 
TOsi wrpsi siirf cstd* to fcpii? arfrofta® fropnr fcsst 
*S l (No. 19 pear* J & T ) 

36. ^rfaPrsrteafik oft cto Pf sptw ? 

CTO CTO ^pR Iffc ^P*1* TO* P^fpR CFSt* W *11FF I 
4jt^ProTc*fik nfro tot Ptow st*pc»r PTO< 

<5*tt* cnt$m sttsi tost* to PPfs *^?i P^ s P^»^to *rf**n® 
** i ^t*r* -wi rP5 wwi t^fw^ IP »?* i * 
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TOtro from 

w **tre <rot*ra 

^Ti^twfo *fMre *rr* ap f ^fror f^f*rc cwir* c*fli c*rd?t*r 
’fferl ^(fwpnr ^t^ 5 tf% ’itf^l on TTft< c*k> c*r^r 

$t*iTO w i 

37. CFt^ <©t*FT N Tl GSftfcr fc ^ ? 

toi ’R-c 3 ^ ^?t=r *$ i cst^ <st^ v *fl c?rfcre 

^ c^tfo ^*t?r ^r^pR cffTO c^ft i c*rdtTE** *ra*n 

cwci> ost*rfw *rfiiTOr ^ ^ cnrittOT* *rf**rr*i c^t 

f?5 x factor ^fiTCW fcfi> ?ft'<i to i 

$4 ««H **n ?tc5T *rt^*R c«ffitra 7 i" p K *ff*TO 311 
^5t*fa *gr ^f«rc w»r ^ 1 , ^f*,sl *T«TO cmtra *tftTO 

^t 3 * i 

38. ST^ST <©t5R v 31 £?ftt>3 fa 3Ffa ? 

trow ^faRrv ^ -tour 

3 ? i TO*rf^ c*i>, W3TO, ^twtwl *sr<rc *rtN< C3i> s 

c*fttt3 $3fro ^<r erwi^R ; '®rsr &r c*n^t»r $3fro 33*fer 
TOt*rc 3?r i ^fro* "■fte r *ej sit 5 ! ^i*r n 31 
cittfo torr i 

PrcTrar^rai sit 5 ! W 5 S 31 cnfiw ^ c^rtsri ^f%c®r fafastOT 
’irt^nr nrs^rw *twi c*nStc»pr ft^nr ^ PtPtqte* to ^tro 

^fro* ^r^s *r 5 * i fairow toi sit 5 ! ^m % ^ c? f£ ^ c*l*n 
^fk*r f%f3r«rora 3Tt^TO *Tf«ro* ^t«*i w cncttt*rs Pi^to c^fi 
Prflratc* to ssiro ^ c^t i 

39. (OTtaRT fV 3*13? ? 

TOgTwftlwr ct *wr fc*tfs nfaTOi *he*i w c^tt^nr 
bw^t to f^pf»R c^to tot i §*f^w *rf^rtc«i 

^ft <^n i 

40. 

^o an Ttf^^ <&&s ^rr% Ttro w 

flirt f^t W *twi 



c*rto 75* 

tRI cstfr i ^t^?i v<j^ c^iTR ?fa ^ 

3*^ spr Tl fF^rl ^f*t*r CSfdR *fa1 ^5 ^^C’T I W ^t'GTf 

w c*fd*t»r i <sm (fiws ) fsr^^t^r ’fftps 

*fz*i w? i ^*1 c^Fwartar csri "dtos 

w | 

41. to^t¥t<T fa iiTC« (?FZ ? 

cntor *m :—fappT* strr w ?*r 

fajjFfat* i 

cw :—(1) ^sr»R i 

(2) c*fcftt*R W <R*ft ows worn w *r i 

( 3 ) smt* w c^ 3 !! ^n* W *R ^c*T i 

( 4 ) cnd?rw jtc * <*rtfto w sttfto 1 

(5) ’Rtfa m **ir^ sn *rto i 

(6) ttr*t *tre <r *tt$c*r i 

( 7 ) ffcfifr^nr \ 5 t<r iSsifci 

**rtf ?rrm ¥t<itf%° i>ttfa* ^ji^ti^i ti i 

42. ^ fafwfa ^\w *rt wfa 

^fa«i fa ? 

(1) <R££m C£Rt* ^1 I 

( 2 ) ^rf%* ?rw **rr^ ^i to i 

43. ^csto sn *wtir fa ? 

(1) v*jif^, $^c»ri> ^5t*p x c^tri *rtoR «rR (<r% w 
o*rcu «ifl ^pr s ) i 

(2) *R* TOOTT fa 'St fall C»IOT I 

( 3 ) fa WR I 

44. c^tdt^ <s& fafast* *tw tot *ri fa 

^Iwi <^Rn *rtfe* ? 

^ w fafajR && fatoR Vhoi «rrto i $ §t^r 

rri **ttffa ?tr *r!< ^fai m*r i fsfcfafetowt 

^-ci?^ w ^ 4* ^fwl 
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ftfasiOT cwtt o$m *ffa^r ^11 ca 

fafasor ^ ^t*r* c**u i 

45. <IW pTf^t^RT ~*Ttfe. tffrt *fev5 **Tt^ 5fl *ttfetlT 

*m«lfo? 

(1) ^ CWJV& TO*i> vtz'V won 

-*fw I 

(2) && f»lf3[«tcw W ^tafoi? I 

(3) fafrotm srm *$e*t i 

(4) ^ faftaim mtfo flirt* flrm % fa^tra^ oaSfi *$&\ i 

(5) fe<s* f>rf*retta* rttfa fltrt* flrtrt i 

46. **ftft* ?TW *Tl 

*lt%*t3r ^t*«i f¥ ? 

(1) H^*r^ ^11 ^ ^i ^T) i 

(2) cTOF'stft) *ifrrr*f*^ i 

(3) wwt* *ifotaf*$ i 

(4) f*T. fa. C^ *1 *f1 I 

<5) TOm *T$-cfcfa^ sst* wat^ra tot frts, ai *iffawr i 

(6) catfcft** TOf fet^ N fli <at%®T I 

17) C*tfrt* 3PJt^ Tl *FtfBal >rt?m*faij T&ZH | 

18) mifas strta ’am, faatOT ca% i 

(9) m-rfas fltm ’am f^aira^ *$rt i 

47. c^c^t«T tsrfwRr farf*r«tir ^f%w fV 

^fwi c*t*n *rtfc* ? 

cq fafarst* *t*r to && fafaratrt* mrfas Aft 
^fart wji ^itrta rtfl x rtn> to*& 

*(faai *rtrt, caafafci^ fafcfra* *tfrl al fa®»r 

^rm 4« sst^ (fe*nr fa*fi ) ^ ^ *$Tf af^rt 1 

ca ^ to c>rf fafa'Qfre fawrffl^fart, 

^fro* mT® ^r *t*i fttei $tt> 1 ai f^ne »r ^ 

«t^r ^fror (§*ra ^5 %ii) ^firw?r attr 3 f»R ^r® ^tf%m 1 
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48. to m fa ? 

(1) foe ftftrettw w«f»R to *te»r i 

( 2 ) foe f3rfSwic«r Rtfa trw *tvs (to) fro f 

(3) f*ff*N5Tc** f*it=r cro n^ tor i 

49. "ntfro trtcir fa ^firiri ^rtsR ?n **ffa *ft* ? 

(i) TO*T ^Tt^tft fa&T (Coil battery ignition 

system) 

(ii) *rJtTO£i>l ^fjR*R fata ( Magneto ignition system ) 

SIR? c*R3fr*r $R^C3?F5 X TOfo N ?l vit* $£®i^£i?T£TO 
*&r*r % *rrro uro *it* i 

so. to^st iNfaTO JPrtw totR fa ? 

(i) ?jtr>t?r? c*n-c«Rt ?f£?«& (6 12 )} 

^c?R ?fforl 3>5I ( 10,000 ^£^5 15,000 

cn»^ ) i ^ **trf** trt*r toi TOfa? to?** to i 

^i jurrocfci fotfaR ftrcfor ) * jp ft^ to (4 ooo 

&F5 5,000 csv>$ to) i 

(ii) ^rWCTCfrl W ^t£?H> fo*f9 ^f??1 ( 6 3$£^5 24 OSffijj) 

CTOQtft '9 ST^Rk- 4 ^t£?*l> fo*f* TO ( 15,000 

20,000 ) 1 ^ ^-c^th ?i *tc?$ -rtfa to 

^tfl TOfat TOjSffc to i to*i ftcfcr 

W ( ^ ) ^4 TO ( 5,003 *$£* 6,000 CTO$ ctfl ) I 
51. *ntiftSTO5l fa t*Rv ^FWC^ TOT ? 
srjfiftsfnJI ^f5 c^ii> ctotc?^? ?fa®r ^ *11 • c«hU?1>T? 

CW ?Ft£?*i> fo*fS *ft*1 «Tf£* HTWCTtfcf « C^r*R TO?*& fo*t* TO, fTO 
CTOt£?&T? "fa ^qtfl >J? TO* ^It^PT TO9*i> TOT$ 

fW£^5 *rtCTr, ^TN£=rcfel TO1 TO* ^1 I TO^T fTOV ( Permanent 
magnets) ^ C*ff£^ TOJTOt *f* TOTO £*£TO %$R> faffa 
C^R TO TOtW TO c*fR f?TO l TORirnr 

-: yjRlRT% TOf TOT Wt’lwfof, ^TffoPt TO TOT 

f3f; ft. TOCfor TO1 TOR? TOfo|. CTO 
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fTO*T 

crosTlt toi*i f»m *R-cro$ ^sft to i 
CSRtwfttCR ^1W*fc TO1 CTR 5Jtf^, TO1 ^SJtfa ®fTO TO 

TO1 TOl TO R I TO*I *R-CTO$, C*I1- 

toRR cap? ’wttfl "mfiR «rt*»r toR$ 

TO I 

52. iijwotSi ^firsn fc**rw ^fwi 

CTOft^m TOl *n \TO to TO, <TfRtR*l> 

TO’tRfaffws? f«^r ^rt^ii ^jt’iwfi^ *rR^ 

<3Fl*t (Magnetic lines of force cut) TOml 'TORTO 
TO*«& fc<TO TO I 

TO*«t> ^<TO *R*1 «lRTOft TOt^f^K Rro ^TORTO *W 
R. R TOri? TO i TOwfB^ ^rR^^w orffi ^ti> ^TO to to 
R. R TO*t> c^ c^ ^n fiiRntfl ^Rfsft-^ toR$w 
g& *raR*i *torto R?n cTOstfr *hRRk-^ *Rn sR-c^^R 
fcvm to i 

sR-croR fan f«, oRsi tor, tor jRsi 
faftfafciM* «Rtw TO i CirtTO \fsnil « cac*Rca*fc nt^re 
to, cR ^R-cfc^ to *ntfo attna c^rTO ^pp^rw 
TO, Rt«fa\n1 nR® "TO CtT5f ^i TOfajj TO I 

53. ^rtSift tort ^tRm vil^sr f% ^pfirn *rtaRR 
TOjftjfc TOT ? 

ajtWfR frfaRatWT To TO TO^R TOul oq^fs 
to *rf< to^r *Rcn ( frofifa) i ^m?f5 (nfafBn), 
^csrfJS^ Mtor orffo toi fctrt?* Rtsft Rt^r, cnttn^R® <Rcw 

TO TORJR *lTO Rtf* I CTOR§® RJ1TOTO 

Rfctn, Rjtroro RTO stc® ^tjRr ^s 

«®rftaift to*t, ^Ratf! to®t ^us R. R nra*£ w ¥TO^to* •■- 
4* TO TO^"R ^fac® (84*|4nr af^i)i 
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No. 21 i ?n m 

< 4-Cylinder type magneto) 

(1) C*n-d>*pH[ *ar«T (Low-tension coil) 

(2) ^-^*1*1 TOW'".(’High-tension coil) 
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(3) C3tEl>& ( Rotating armature ) 

(4) TO&STOf? ( Condenser) 

(5) fs&fa§i>fa Stffa’ (Distributor driving pinion) (4fS^t3 4) 

Vi ) 

(6) fnfaira ( Distributor pinion ) ( 4CTRT$fc ) 

(7) StriSsTfsi =f1 0. B. *|WTC> 3). S4 ( Platinum or C. B. Point screw block ) 

(8) 4*(l>f41> <341* ^ ( Contact breaker screw ) 

(9) 4S$T4T> C34T* 4jT*f N ( Contact breaker diso cap ) 

(10) To frotdrc ( Ball bearing ) 

(11) C*ll»ff3T<F CTOprt? ( Metallic segment point) 

(12) 4f*TO C?T«5T* ( Distributor carbon bolder ) 

(13) fsltfa^Ta 4t*TO N*v ( Distributor carbon spring ) 

(14) Cii$n ( Distributer rotor ) 

(15) leftfiSta 4]t’fJ Distributor cap ) 

(16) l^fa fsT^T^T ( Timing lovor ) «vf|^ 

Tl f%T>T® ( Spark advance or retard lever ) 

(17) f%*t* 3j» ( Timing lover stop screw ) 

(18) C. B ’fcST? ^ WTO (C. B. point going to open) 

(19) 4JT* ( Cam) *1 ( Segment) 

(20) f9*f f?g ( Blip ring ) 

(21) TO fastis ( Ball bearing ) 

(22) 4t*tf®K ( Coupling ) 

(23) 4TO4t>T* 4T*TO 3TP*t ( Collector carbon brush ) 

(24) 4tC44§t* 4t*TO f®l*v ( Collector carbon spring ) 

(25) 4 f CTOt » r4 4T*TO C*T*5t* ( Collector carbon holdor ) 

(26) ftm f w f gl Tt ^ ( Terminal or screw ) 

(27) croJS -nt* <TM*( Safety spark gap ) 

(28) 4CTO|5n (TO ( Connecting bridge terminal) 

(29) 4^>t4lf 4f*TO f%R ( Contact oarbon spiing ) 

(30) TO^T*]? 4HITO ( Oontac t carbon ) 


Note :—-iJftfsrc (Advance) 41 (Retard) 

■’■. % 

(16) CTft=( I 



c*rdrt*r 
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No. 22 ffcsr i (M* 

*B't‘JfCH&i5l ( Magneto Ignition lines of 

4— stroke cycle 4 cylinder engine ) 

1 to 4—"*ttf*f* ( Sparking plug ) 

A1—?T^*d>*r*R 1 ITffc Sf'f’t (High-tension wire to No. 1 sparking plug) 

A2—STt-cS 5 ^ 2 (High-tension wire to No. 2 sparking plug) 

A3—5ff-di^*R nST^T 3 sm tiff (High-tension wire to No. 3 sparking plug) 

A4—Slt-dSW^TTir 4 sw "ntfV? (High-tension wire to No. 4 sparking plug) 

5— 1$ftfa^T»nr C3tT>fa (Distributor rotor) 

6— ^HR»T fat ( Carbon spring ) 

7— ^1TF*R ( Column carbon ) 

8— <JPPJ> ’flN ( Safety spark gap ) 

9— *HUEWtE3? ^31 (Primary coil of armature) 

10— ^CH®T ( Secondary coil of armature ) 

11— ■sfflsfcsrdJl ( Magneto ) 

12— erftrcrc e*Tl (Iron core ) 

fqR«W—6 
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N—sfa cm ( North pole ) 

S—irr®«t cnr^r (south pole) 

13- ^R®5PTf?I (Condenser ) 

14— ( Switch ) 

16—fc^fat fom. "*rr* Tl ftW farf* ( Timing lever for advancing 

or retarding the spark ) 

16— fa. fa. ^TT? <Sj3J C*W s Olfc (Segment for breaking contact 

breaker point) 

17— C3Wfa ♦fWj cm\ ( Contact breaker point “open” ) 

18— fsK ( Contact breaker lever spring ) 

19— C3(<FTif fagfg ( Contact breaker lever ) 

so—*$T*$a4iv c*fa* c^faww ?it«g c?m f®^ 

*Kf^. (16) ffal CsTO x *1 cm\ TOf I faER (18) 4ft Tpal 

21—jf-faiS cgvpta fjjfa^ gitcal 3?tC^g fans CTfGI (Contact breakor disc 
revolves in the direction of arrow ) 

22 -«rK ( Earth ) 



No. 23 ft® i <?Ffa «ut^tc^rcfei (4 

cylinder type magneto ) 

1 to 4-*fa-cfrs^ x <$T?J T&U5 Wt ( High-tension wire from 

segment to sparking plug ) 

CWnf ifef Contact breaker diso) 
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■B— G[Mpi*S (Segment) 

♦0—f*PT s fa. fa. ( Contact piece 0. B. point) 

D - l>fafat falTHf ( Timing lever ) 

E—C5^T? faRT? ( Contact breaker lever ) 

fafTlH fasR ( Contact breaker lever Bpring ) 
G ~ ^®Tfa ( Column carbon ) 

H—faER ( Carbon spring ) 

J— CTflrfir ( Rotor ) 

K — fa^fa^lif ( Distributor cover ) 

Ii-CJPfj5 ■strr'l ( Safety spark gap ) 

<M—C^Sfa ( Carbon holder ) 

N—C^ST *TiRsr ( Main carbon ) 

B— fa*t fa' ( Slip ring ) 

R—^T3CWR ( Armature ) 

3—3HCvbW*ltir ( Condenser ) 

T—( Earth ) 



No. 24 ft* i cvta-c|t* (&X* Pri^t'oUr 

^ar«r ^sfJsrtsr ew*t ( Battery coil ignition lines 
of 4-stroke cycle 4 cylinder engine ) 
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A—cittfTSf Tl ( Storage battery or accumulator ) 

B—^f$ ( Body or earth) 

0—C3lTO$5 ( Solenoid switch ) 

( Ampere meter ) 

E—^tjsm =5^5 ( Ignition switch ) 

F—(Iron core ) 

G—( Primary coil) 

II—C*IC^P'QT^t ( Secondary coil) 

J—( High-tension wire ) 

K—( Condenser ) 

L—fif. ft. ^1 «Ttf *tori? ( Contact breaker arm point} 

M—( Cam ) 

N—^jrpffe C3<PtI f^TTsf fsR ( Contact breaker lever spring ) 

P—( Carbon ) 

R—CSflTfa ( Distributor rotor ) 

S— *Wf*5 ( Sogmont point) 

^rjsm '■r ?f*£*r TOfcttfa ^rr^tfr to*! 

ftl. ft. W *TORTO* TO I TOJ 

f*\. R naft car^ «rr$^i*T tote*!* toW 

cai^ vit^l to^tTO c*icwft toc*t ?t$-cTOtf> ?rra*i> 
fevrt ** i 

?T$-cTOfc TO w tor j&n aTttrsr 

TO I C* CT C*W % W TO*fc? TO C*\$ wt 

to *$hi "Htft «rtw w$j*\ $t*r^djrre to i 
Tl *lW fe*!V>1« TOW TO I 

56. cst^lft 4KK CTCTOrtil TOO WK ft ? 

(i) ert^tft TOW TO Ollfcl ( 18 20 'SIR cw) I 

2^3 OTItOT ( TO 200 Wh ), ^ TO*! *ri 'Oiltft Wl TO? I 

(ii) CTO«tft TOW TO W ( 36 40 *TO ) ! 

40 c*ratw (to } *nfe«.) t ^tfr TO*! *$T5 10 TO«« 
ert To*! ^1 wl TO? I 
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57. ftf <4^ ft* *tCV ? 
w ft. ft. TO«fr c»nf c*$ to ^n^prf? 

( absorb ) TO *1 fctftm *r$?H «R1 TO ^ ft. ft. to*& Tl <aTO 
capf ^i Blit'S c3^ or? c*r$ to 

TO**i> *tfcr ^ft?i m i ft. ft. TO'fcre ssftrei TteTO 
SfFto i tom? 5?ti? to„ *«to to to w <1* *nr TO**fr 
c^l *ft*i, cros'iil **tt^ w to ti to to ofr ^rrtfrrfr* 
TOM?re TOfaJ to i 

fift-TOR “5l]ft ( Sheets of tin-foil ) v£)t^F5T *i^P *il$ 
(Mica sheet) ^1 c*fTO c*Tf^ ^ *lTt^rf'«Kt^ ( Paper soaked 
in paraffin wax ) TO1 (Insulated ) **1 <TO I 

58. c*rcwtft wt^R^-in fo ^firai w$ ? 

^ ^ *ftt»T ^JtTNft TOM? ft. ft. TO«fc dW* 
to i ft. ft. to*& cspf sfcri «rfc*rHit 

TOifti?t^ caj<^ mtT^ii ^*itf5*iTOr c > ic4'QTft 

*tt-cTOfl? to*i? fc**ra to i 

59. ft? ^slSr ? 

^fro **irfa m **rtf fwl ftftTOro 
ft^T?rc* a*tTO i 

60. ?rt*t *n fto®r 1% ? 

**rtf ^i, cnd?m ^fiR sfro =n i 

61. C*rdft*r %5[fTO "Sftfts ?ftlf (^ CW ?1 (TFiT 
arts*? 

c^rc^r jft-r to& to i c*td?t*T »w ft^TOt* 
ftftaiTM f^s* to i ftppptro TOrt^TO wv 

ercrorc ; "'ttfa ^rt^r i 

62 . c*fcj^?r jfM ^*r, tojc«w®t c$tFFG*tctt*i 
Wftr^l 5TI cror ? 

^T'QTOr to c*r#m ft^jTO .ftftTOM f&m ^:«pub % 
worn fiiftp® «tro mw to ^c«r-i^ 
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** ^11 ^ «nt* awiv 

«^t«R i 

63. C*fc]?t®r ^[&2to ( fr « t t m»t 3 

^«to c>2 W* ^p*t <trt ? 

c*nto *r ifh *fm*fo i *f\ ^ cndTft^* 
fatoft* ^«pc*„ ** c*t$w ^ppspur ctprf* *r *wi ^ i 
^r«m c«mftr ^t*r, v(wpijb x t^flonr cWrra&tra 
f^ppr* i to* *^- 

ssftn -f^pt* *f®rai *r$c* i c*% TO* 

P$tfl fopjBt* ®to *Tt* I $*^"1* ^5 *W s ^%5T'S- 
^f*R TO R ifl, fTOt* *1 C®lTO s fwl W ftTO *rfe* TO ^to 
$?f*R TO *sf*TO ^ I 

64. **rtf% o s ?to srftoi *to c^r ? 

(1) ■ a *tf*K Stt-Jf ifa* | 

(2) to (*tmi) fs^T* *to i 

(3) *i c*f*c® *tc*i i 

(4) wq&m to ^to i 

\ 

65. **to'*rf cfl^fC^T *Tf (^6 s ^& s *r^^n, Knock)- 

(1) to^ 5 * craft* wto i 

( 2 ) *»rr* trro **nr* rtp^ **rt^ to (4jf®toi) i 

(3) **rtfo srr* «r®jto ^r»r i 

(4) «9|tf?F^ ?Tft9f* ’tjtn f^Sft*^ ^ftlTO | 

(5) «r3jto to N (*rrw) fapf&t* i 

(6) to* ^c*r i 

66. srw **to ? 

(1) tow toft*«i *rc 

(2) ^’TrtW rtw i 

(3) $* s to «r$jto to* *to i 



c*n$m 
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No. 25 fm I fTt'St ( Sparking plug ) 

(1) ( Terminal) 

(2) C*fC!ri> 4iTfC4?T 5t<l1 >iC5f ^}f 'QCSf^t Wl Tt 

CS?T$1 C¥OT| *ft^ ( Insulator and metal welded together with patent enamel 
absolutely and permanently) 

(3) C*rr?ltJTfsH ( 5l^Ti ?Tff3 ) ( Poroolain Insulator ) 

(4) JUT'S 3T1» ( Gland nut ) 

(5) >rT^ %«T ( Mild steol body ) 

(6) CJHn«T srrfJTC C*fi»r«T ( Central electrode massive metal) 

f2t% N fd*tic <3rr*i ^9 *nrf^“ <?m ti 

<sfal 9(9 ( To absorb heat from central sparking plug point and prevent 
pre-ignition) 

(7) 3ff%5 tc*T* N qit$ Tl ^TT* 4m { Side electrode or 

earthed electrode, copper nickel alloy ) 

Note s— 1 ’tTtn 0’022~ to 0 025" (0*5 to 0'6 mm. 


nearly) 

67. ** ? 

(i) ti i 
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-TOtst* tow 

(2) Pf|5f r.*C$ *TO1 I 

(3) ^ft-R ST$ft< 4j1^TOl *$z*\ (*£A **\\4 ftt*[ ) i 

(4) ftr=f N (*rr<®*ri) i 

(5) Szfim w ifem i 

68. *pt*«i ftp ? 

(1) "9T* ^1 I 

(2) c*fd?t*r to^to^tc* *n ^rfror i 

(3) ^rmtw&TO* csfc «rR && i 

(4) $*t % ft"TC ^ &JFI i 

(5j ft. ft. TOrift $ 535 *tv*\ i 

(6) TOt»ra r GH to*r j&re «rr®rffl i 

(7) *re ^1 Tl ftsK-ii* <fo v «R N ^rl c*lSra 

(8) «rwr?r artfror I 

(9) «fc*w* c*t=i ^rat* *re ftrfttTO to *ttfTO i 

( cw vti) 

69. *rte^ *OTt* ^pt*r«i ftp ? 

(1) ( vfa ) *ro i 

(2) cnd?m ^ mrft^ *fe»r w *$i*r i 

(^i ftre N ) 

(3) TOTOtore cws i 

(4) iro* nmn ^ w ^tfror i 

(5) to»t «*pk ’wjwrto ^ TOft£ i 

70. c*rd*t*i wftr^ wrfir ftp ? 

(1) 'Gtifcvt TO^ffc ^ *aj ^t*T JW =11 ^C®T I 

(2) ftp fte»r i 

(3) ^ft*R fcftfts ftfct$ ( TO ) I 

(4) *iftt*r c^Ri ■^r i 

(5J WftK *R ( S»r) *§t*TI 
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C*l£3jt*T 

71. |t&'irl ^3¥t? ^ta«l fa ? 

(1) fas <w far v () fappt* *$E*r i 

(2) ^ i 

(3) ^Tf fw frfafa ^ ( ^ ) i 

(4) **ftfa< m **!t^ sn *rftw i 

(5) *lfa*f WR *$OT i 

72. c*fd?t^ t^ftrc* i^cwSta fitc^ *n c** ? 

c*rc>far ^ sf-K ^t?*T row i st^r ?rc* 

^?1 fafasTtfisr fswr *v i fev w«t^ fappm* 

"Ttfas SttOTT <2tl*T«R ^ I fc^W^&tOT 

•%*»[ f^if%'Qix^^ fa®* cat ^f*R, c*$w 

^ItC 5 * *1 I 

73. sn-btcsrtfft ilttfa* fa **fa^Tl **farc« w ? 

^farcre ^*fa*i ^ ftfastra* ti fafat* 
c|t^ fawt* T.D.C. 3rf^E*l* t’ffam fafafa *1 

*FttTfiK *tfa*R 'SfRfrft T.D.C. **ft^ ^fara GFffaR *fa, $^faw* 
*fa **m stfar® *$e* i 

^oNwcfetw ^facsit** **rfa*i, fa. fa. *fcwfe* ^*t* 
tf®rai *itTO&t*w fa. 'fa. *1^ wpf <s% *^*r® 

, «nn^ *fiuirs fafafas i wi fa. fa. *rcs , fc c3^ c^ 
OFtfaK *ti* (No. 21 f&ar, 18) *tfa«i *rftPiri?t* 

Tf*rfa *i fafarRre ^fa< mfa *1 fafa?tW* tot fat 

^fa*1 ^faC'S’R C*fa> T>fal> *fa^5 I 

fafcfafcfct* *jt*t tfa^ 1 *rcfa*t* w <tffaro 
fafrfafcfrr* «tfct* c^r c*prjpi$ •rnrcto wx i <rfa 

*fa-cfo"is[ , ®t* «n^ to fafastr** ^tfa* fltpff tot to^*r 
*far® i ^tfa w *mrfa< ^snr Rsprffr ,o mfa^ mc*r* *tcw 

5 WSWJ1R *$£* I 
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fern ^faR 
<swi 

apjtf wjfan *rfa-R *fam, ^*tn n^rfast 

wfas ti farfa^R ^ x faRR* ^r*rfas 91 farfa^n 9 ?? fat 
9*fa9l C9fa> ^fare i$ui i 

fa. fa. *rwc^ ^9 *jfann frfafas faint* (No. 21 fan, 16) 
ntm *R x fctet cn^tn 9 sjr (No. 21 fan. 19) c^fas nfa 3 ?- 
C9fa? fa. fa. c^ s cn^ x *pfar® Rtw 

^fantcf fafafa^ ntc^ 1 fa. fa. *fc9n> cn^ x J^r® ot x 3^t9 
csrfarc (No. 21 fan, 18) nt^tt9 ntfam frfafas fantn 
(No. 21 fan, 16 ) njffiFrciJtn 9fan wx ag (No. 21 fan, 17 ) 
frftfc ^fasl fare ^9 1 

faJtfasfam 9*719 tfa^l 99fa9t9 999 faUfa^tn c<rfar?f 
C9*R CJftjR'fr *lwr^n 9C* frr& s 9*9 i No. 21 fan, 14 n9s 15), 
C9^ n9* 9^9 fafastro "9tfas srtcifn 9 c*f wpf*R 

^fa9l 9tfa <®t9 ^fn Rs^tfi- 3tt99 *rc* 

9* fare 1 

74. ^ s fiT*faT St^pK fa* ^fir^Tl ^fevs ?T? ? 

^rfa9i n9* 999 fafa'Otcnn nj'ft 91 fafore ^wpr 
dt9* fa^Fft T.D.C. JPT^&mpT *9fa t9 x fam fafafas 9fa 91 
^ptntfas nfar-R T.D.C. **ifa $9 x fa-R csFtfarc nfa, ^fawn 

nitttl nfa 99m ntfar® ^It9 1 

fa&fa^tn it* x t fat *faU *rfi nns C9fat9 ^fa?i faltfa^tn 
9 %* ntro \ 9 fa 9 i fa. fa. *rciri? <r^ ^trs 9*fare rito 
* fa9tts fafafas ntc^ *9991 fa. fa. *rt9«& cn^ cn^ *&c9 
csrfarc nTc^, nnn R9*fa ntfanl fattfa^m 9 %* $9 x facH9 
nfan 9t* $ 91 c?t^ ntm *fare 9$C9 1 

C9faf9 99t$9l fatfa^tn *tfi 99t$9t9 999 carfare ^C9, 

faHfa§&T9 cnfatn c*t9 C9i x s9«& irarftr 9t*r £ri> x *ct 1 
c&n x “R x ^tn n^ fafa^twn "9tfa< tftcnn 9W ^rfar® 



C*frf?m 9t 

i to TOr?r ^^ttt tftro to 

75. tiirtTOtW ?1 firiMtf ^ffircvg *te*T ? 

tos«t mtStff t^firro Prefer:—fafrftfcfcur *rfro 
$'<fwpnr TO* ^ to TOTO cTO *1 nfwl 
«ti>T* cTOre cto c*ftfro TOte fiTO, fanstn fro 

*TtTO ^Tf^W njt^TO I [ nit^TO (WtPf *1 *jtf), fiiM^ 

(TO)] 

nrWOTC&l ftd«r s—( No. 21 fin ) Mfirc 

filTO ’§<t ^ (17) ^ TO*1, TOfa firatTO (16) njt^TO Tl fiTO 
wTOI TO?* fire TO*1 n=r.TOf enTO (9) c* fire 
cite? c?$ fire \TOc*r faTO, fi*f?|n fire ^TOt*r njr^TOr *$re I 

76. feitfiK f# ^finsn C5 <p w ( firfiffiR TO# 

csFtfw^ TO#) ? 

tow TOttthr fiHfifcfet* mt*t tfw^i n*< totocTO fir. fi. 
TOc*fc* nrt*f ^tfrorl tTO^re \TOre ?^re i 

^ firfirTO ^srn^$*i T.D.C.-n* fire n$ 

w fir. ft. to^ c^ cn^ v *§re fTOfirc TO i toi ft. 
ft. TO*i> cn^ N c?re v csTOs TO i nun *rto *Tft*1 
TOs^otj *TO ^rjSrR ftfTOs TO m*i ~TO ^ft-rc 
csTOs Tqt#, tTOre* TO (^Jtwl) frftfts 

’TOc^; TO «rrfro cTO r <rtftre njtnTOb TO TO #$*i cTOr 
ftTO i 

TO* S *Ttt> *T ( Materials of parts ) S— 

■*l*«l«fc'l¥ (Carburettor)-) •••n*jftftTO n*f* (Aluminium 
«H. Pf. •TW (A. C. pump)-) alloy), fifa nTtfiftfi (Tin 

antimony ) 
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•ftRTFSCTr 

fif®^ (Needle valve) •••^RT 39 ( Phosphor bronze ), 

’Tft C*(T>t*l ( Gun metal) 


( Float). 


G'Sfij ( Jet). 

(Accelerating pump) • 
^ ( Adjusting 

screw )••■ 
(Inlet nipple)- 
(Segment 
point )••■ 

« M K"K*sC rh "* d ® valve)* 
C5fa s ^t®T^T N ( Choke valve ) 
C^TtStf ( Rotor ) . 

( Condenser ) ••• 

( Spark plug ) — 

( Choke tube) ••• 
fa. fa *tra«fe (c. B. point)*** 


•• ti f*rwra *rtwn 
*M1 «ltre ( Made of 
thin copper or brass plate by 
soldering ) 

1 


-m ari?r*i ^i3rrn( fwr) 

( Gun metal or brass ) 


... .. ^as ( Mild steel ) 

.cnfct*r, 

W ( Gun metal, 

non-conducting hard ebonite) 

.85 *[$TS No. 57 «fcf I 

.No. 25 fM I 

.^ ^tTSR ( Cast iron ) 

.( Platinum ) 







*18*351 'SJCfTt® 

CTft-fecs 9 ? l*feR 

( Hot-bulb system semi-diesel engine ) 

1. ttfw* toi ? 

csrefa^ro 360° if *tm* *rt* \ 
f5if»Tent are ^ 5 ^, c*tt?-, ^tfro* *mi awtf c^c^j^r 

f^sa 3F3t^ retire to $to? sra-filfrfafit ^T 2 fr s 

«rrre i atfro* *r«si apjt^ twit* cm? cwi 

to to f%f%stre *rfa i Wrolwraf f^s* 

w«p*r vfifai, ftwrt^r ^*tre $=jrere?t* ^n»j 

^ro^rre c^ ^sper*^ dJmrreBtre *w 3 t-m*ire* 

cfcmtre&tre toto ®rt*rr^l m^m mu i 

2. *&f¥ ^firn iHR wi W *5tmR S&StCS 

f¥*n $*mr f¥ ? 

on mtm ^i fsflfc mtm wrtppt are 

fwi mre mre m ^ i 

ftfrott cro* a*TOm c?£* are N ^Prai «rftfirc *f**r 

^na ^rt^ ^re i w^-r cfcfrt ^ 
ffal TO1 OCW Tffcsr TO i ^T*t 

of'tfl at% *$t*r f^i^*i mre *^re i 

3. *? s -^t5TC^r dMirasts ws ? 

480°C to 590°C (900°F to 1100°F) I 

4. *j»c*r®r w 

480°C to 590°C (900°F to 1100°F) l 
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5. c*rft-fwsRT ^fwc^nr ^r*f* *rm f¥ ? 

(1) ftfwR ^(WTO I 

(2) WI ^^"PT ^f*R I 

(3) W* VJWfR ^ x f*R I 

(i) c&mra&t* WmU m i 

■v^wpC^ d»"»riOTrw rotc* «t*ittre *rtw ^i, ^*r 
*rarcw *rpnt^t* wv *re *m to *rtre i 

(ii) *rcw^ *?fait 5 it* *rt cq vif*\ d^*trcrofa ** ^ 

cWrtwptw *re TO^tre i 

7. <Frfa-f$ffsr*T fa Itfc' m ? 

or i *jjw *1 f^ffc *rjT**t ^tsi to ^f*r® i 

$<f«R M> W$ *t*1 emm c*\t *R ^t*F *f*3l 
TO orfaii vwm J«rc* ^rt^n $^*nr ^ c*rftTl 

I lijtW4 W€|^5 S *T«fl f fctffo 'st^TO 
^ I ( ^ fctflft ^t*T s \ i TO f*[fai3ft C^B* TOT 
<*itre) i «t#^ , ®t^ N R*rrc*i» ^fa*r st«ri fen* 

*t^1 W *f*m *ttre i 

cnfa-f^PT nfatsTO: ^ «iTOt fciE ^ : 

(i) ^rtp-sf^ 4Ht* BtfS^ ( Compressed air starting ) 

(ii) 8ffM**T x Wft ( Handle starting ) 

8. C*rfafaff5r®I WfiW CWfcW *tS¥tl7F 

*re[&2f*fa TOT ? 

$-c|t^ fnfSwrw* f%^r ^t'«n njf ^t* 

^Jtt^ *1 OTfoTM* ^ I C>Tf^-1%C«RT 

fnfaatm 1w? ?f'8?l w c^rR W? *c=«fm ^ i 

f«^r ^t'ori *j< «rw apjt* cwtm fa5**t'e*tt* 
^31 ^ i 
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9. ^ c’H'tcwhr ^ ? 

(1) c^rror:—2 3tro 4 *rf^*mrwra (o 14 to 0*28 
ftc’iWi nre c*ifi?fafcn() i 

(2) ci^tcwta:—wflrctTO* cfrroFt* 80 °f to 90 °f+ 
30°F to 40°F “ 110°F to 130°F. 

10. a^xt* ^c<2f*fa ^ jw* f*&r emu *3 C&* ? 

fafaro fh«n tortc c*j§ ^sprtc® arct* cwtOT 
Iro *mto ^fwi <trrre i ^ c^c^r so qrfro 
c*rt ^1 ^3^ *wi fafaTO* fws* qit’rr* to to fro* 
opr *ri cntf> %i Tffipr ^ i w ftfaTO* 

*t«ri *r ^ i 

c*rt1> 45* octot *tfri to w <?iot 

Whr w %c5i& c*rrt> ^rr^t* to fheftt *ifo 
; *t*i* entf fan to i 

n. <?rf*r-fecw*r «n fTOt tom fa ? 

(1) cfc’TOFft ^ ^ft*T I 

(2) fan 5(i c^ i 

(3) fate C*OT ®35 tow i 

(4) *r ^t*r i 

(5) to c«iTO 5R *$c®r i (TOr^ f*re N ) 

(6) *fte* feK TO 5(1 5P^ I ( 5R ) 

12. Itfik *OTfa TOM fa ? 

(1) ^iMtv ^r to i 

(2) TO*R l 

(3) 

(4) WTO cTO* ** I 
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No. 26 fcar i c>rf*r-1%cw®r 

( Cycle of 2-stroke semi-diesel engine ) 

A—fnfcsr ( Bevel piston ) 

B—fJlfai'Q'HJ C3® ( Cylinder head ) 

0—CEWfa ( Combustion chamber ) 

D—^csfg C'ltS ( Inlot port ) 

E—>£|?t C*tf(> ( Exhaust port ) 

F—x£)sf s ^S UltcsWtli ( Exhaust silencer ) 

G—^fC^^BTa i T3«T (Injector or nozzle ) 

H—^THT ( Hot-bulb covor ) 

I—( Exhaust pipe ) 

J-—«<nrr& ^f v C»r5 JR-ftfcfafsR Air inlet non-returning valve) 

K - 3^ ( Hot-bulb ). 

Hi—9TfC*]» ( Water-jacket) 







^f«R 
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( 1 ) am* *t *1 f*rfcr B.D.C. w&5 ^C*T& * 

c*rrt> ** *f*n t.d.c.-^* ffc* i aFjt* otict* ^rat* 

=R-f*fct*f3K ^HTl *tf*C** *t-8Tl CETfC* Wff^Cf I 

(2) ^CTflF&r**$c* «fof»r cst *$*i 4*twr 

*«* w ’Tot fcim *ra*r *rr«m *rt%n f^r^r, 
to *w apjt* w s ri>* *tn t.d.c. bd.c.-*ct 

w apt* c*c>w f%^5* ftwn ^ftcreog i 

(3) c*rrt> ^Pin c*rt*i *jt* *tf** *ttrees i 

(4) cntf» ant* c*e*rc ft«*i ftfatrfcro 

f«^* *rtrecs «w *tf* wtvfr *it*ir* *rft* *f**i f *rees i 

(5) **,*& *tt*t *rfror* *f%*i w ftPratw *t«m **< *f**i 

apjt* W x et* *1*1 fnfcr B.D.C. *mr *t*l T.D.C.-vf)* fifc* 
^c«r-rCT* ^ »w ^*1* t-\c*ri> , ®t^ v ^fSmi 

apjt* c*:** fire* *t%w *t«fl ^rf^R *trecs i 



No. 27 1w i j>-cgt* (^ff*T-f^w*r t^farc*r a?it*f f*te*r* 
f*Tcfe*T (Crank-pin lubrication system of 2-stroke 
semi-diesel engine ) 

A—3m* *1t*X ( Oraok shaft) 

B—csfjjfa fi® $C* **01* *tlpHl4 (Wp« from pressure 

feed lubricator) 

f*CW»T—7 
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0—afTTf C*^«irr*| ( Orank case wall) 

D—ftrc-4 «p nr C5f»nrrf% nf$*l { Lub-oll delivery pipe which 

projects into recess of ring ) 

E—CTffefifrrm ( Contrifngal ring type lubricator ) 

F —afjf* flj* ( Orank case air retaining ring, held tight 

against crank case by means of spring "Q"). 

G— orJl^ CWI f?TC-iRr feR (Springs to hold 

retaining ring against crank caso to form air tight joint) 

H—aFTfc f*R C^5I ^rftrni C?r«T (Oil hole for supplying oil to 

crank pin bearing) 

K—4*JK34 ecst* ( Balance weight on crank ) 



No. 28 foa I f*rf*RatiT (&S 

( Cylinder head of 4-stroke diesel engine ) 

(1) -$5f,pn? (Inlet valve ) 

(2) ^ ( Exhaust valve ) 

(S) —4irT* §tR>* < ®t 5 P > ( Air starting valve ) 

(4) —( Fuel valve ) 

(5) -fsrf*W N WT*T^ N ( Belief valve ) 


Note cvs ?ri ^f^f5 ^rar s \ c«rt*ri m 



as# 

ftfrafa cos, f*tfwm srKRfif, f*tK f*i£*i §«. 

( Cylinder head* cylinder liner* piston, piston ring ) 

1. c*ss i 

c*tc** f^s* fafcn c* to* 1 *1 *tTtH ^gsmh to 
cys «rret* art** *TO *ttre hi i ^*t* >rc«f 

fif-^'Ryp C5?t* W T^rTHTH C5*T* Tire I ref*-cTO $h1to* 

w ^ ^r^ N , fTOn ^Hfro* ^cw^^fv, 

; ^j:«m cfcfo ^ *t ^ferekt* fcrlft sat 5 ^, c*rri?f*r t=tfTO* 
**rtf^ *ft5f frij t*i «ttrei faf^Mst* *ct* ref^-** 
c^b, ttthW wm ^shto atre i 

2. f*rf»TOtsr c^s cTOrte fV <re^? ? 

(1) ftfrot* c^s ’frf’rW i 

(2) f%f*r$T* st cro* CTf*K i 

(3) faf^st* are* TO i 

(4) fafa'Qt* cro* to h*^ TOr x \ fasts | 

(5) faf&H C^Sy fafar'Qt* 4*s farfarat* TOH l ew Toth 
'* rfret* Tf*r® T^re i 

(6) HH^ 'QStTO ^JTtTfr *lf*Tf* TfTO *$C* I 

3. faffaKltS C^F 3FTt^f ^ (^ ? 

(1) faffrst* C*<S H* fro HHlH HI *TO I 

(2) 'e*r*fa$(ca^T*H)HTOi 

(3) TTO* fcl* TOl *PT *ttTO I 

(4) far&H, fnfaret* cro* to TOtfas *TO i 
■(5) sre 4*s cto* refarc hto hi hTO i 
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«rtSffat* ffcOTT 


4 . wx care ? 

(1) are* refas aata ai a^re i 

( 2 ) ^ar* fa$ (c*flt a*a) a^re i 

( 3 ) a*re* fca* ^rfvsl w*\ «tf$re i 

( 4 ) are* refa< &swn ai a$re i 

5. faf^StST STftRtiT I 

fafaw are* f%^ 5 * c* csrefS aata atre ^atre fafa$t* 
aftat* are i cstaf&re fafast* cat* are i refa reta ^jfaca 
fafa^t* are f%n f%* ataat* fsra atre ai i caaa, cadtta w 
cafa-f®taa ^faca i 

6. faf^ta *rtrret«r a^rff aa care ? 

(1) aar* fai? (^’t*^) a$ta i 

( 2 ) a*a alaatc* ^tai m at^re i 

( 3 ) at*at* aca* are ^ta af**l refa*-^ ai afare i 

(4) a*a f*ta a^ tfasl *f*a faa at$® a$ro ataatc** 
areatfare i 

7 . f*t&ai 

$at* are a^t«Ha f*s ^acaa f*< fai> af**t* m at 
at^l alia i awa f*fa at*i atcaafS^ to fafcta* are fH 
atre i fafastt** f^®* amat^ ^f**i fafca aaa aatai at* i 

a arct^ ** care ? 

(1) 'ear* fai? (ca 3 !! a*a) a$ta i 

( 2 ) fafca fafast* care* are atatf*< afare i 

(3) wt*\* v fafca care atatf*N af*re i 

( 4 ) aaa faa *i 53a a^*i fafcta* are at*tf*< afare 1 

9. farf*rc*t* irttretir ^aa fafcair finn a**{*2f*re 
f*p$ afire* fa fa artart^r *rtcw ? 

50 *$!*, No. 14 «rre* fcs* c*ta 1 



fafosta f*tfcr f%* ioi 



No. 29 fear i fafa'Slir arftr^rfa wi Ttfer 

■^SfTl (Showing method of inserting and 

removing cylinder liner) 

A—^ fwrfo ( Bal1 bearing ) 

B—Ilf'S ( Stand ) 

0—«Pf1 C*i M GS$ N ^1 WJS’SP ^® Tl 3^ ( Long threaded rod or sorew ) 

D—»!t?RT* ( Cylinder liner ) 

E—prf®TQTl 3^ ( Cylinder block ) 

P+Fl_*ernr c*fe ( Collar plate) 

No. 1. fafa'Stsr (No. 29 ffrl 

■cwta ) fafasta am (E) to fafoata wtwnf (D) fafo i 
*itTRftaa ^E5t?rrsT(M^r 'snprfat c?rfc (FI) *ral cstm x am (C) 
to *rfaal f¥*i<sta am a Sir* (B) a^t^al fcjtm fc*ra 
wfa cstfc ^faai, $*fa a*r ftatfas (A) fwi 3T& 

^ ■^fac'* i aFTO ctffr (Fl) faf^wta a* (E) 

TOata (D) frrcaa fro fctftai i 
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No. 2. f*rf®wftr fai> N f?rcS*r (No. 29» 

faar or**) s—fSrRrat? to? (E) to 331 ? (Fi) *i?i cto^ v . 
to? (C) to fti? 3finn RiRt'qi? m c?Tr? f^'st? *ii?3i?- 
(D) 33ftfl, 31?3lt?? ^*f? 331? c?R (F) 3fi?i §3? 

?*r fwrf?^ (A) ftn 3ifc ^pf%c®r 3*rt? c?ft (F) fafirat? 
to? (E) c?lt3? w RiRi'sl? 3t?3l? (D) to? fro FTto 
c?it? fat 3 $e? i 

ftfoat? *rfa3ft3? f?fTO ( middle ) 31 3*73^1 Tte3 C3l1> 
(3i3fro) 'tm It?*?^ (^tsrfro) 3 R 3 3?«rr$ ?? i 

3*1?*!:—f*te? fa* 31 : 3 , ftfareit?? ffcs? TOi*Jif?- 

^5ft3 fal&C3? TO fcfcl-3131 3E? I frofal 3l?3l? C3frtt3? TO 
lappR ( friction ) 31 ?3«t 3^31? 33?, sjfiroffo 'STCTO 31333 Wi 
SWf? *& *Ttt3ft3? TO fTOfal? tfPK 3133133 3^31 31t3 I 

3ft33ffa 3tf5? Sftl ( thrust ) 31 K1?P1 fallt3? $33 TO I $*1? 
to f?fwt? 3T33T?, c«rrt> (3l3fro) 43* &i?fTO? (toro) 
fro frofai? 3iroiR ?i 3**1 ^fa3 3*31? m Mto 

( middle ) 31 33J3^1 3fa3 3?«m$ 3? I 

3?T3^ ^13 3$r® ^to? fro 41 re? fro >wf»i fas-**)? 

31 3*1 3lt3 31 C3$ 3l?£*t 33 Wttfl 3? I 

Notefarfaret? 3l??ft?? ^3? to? (T.D.C.) «43< 41 ee? 
to? (B.D.C) 3?«rra 3? 311 

11. RrffiT^tiT *lt*5Tftr Pl*fc s ^f?3t? fal¥3 fa ('srafe 

qlflqi a) ? 

*Tl$3lTO &53TO 3f?3l? ?f??1, 3ttf3 C?TO^5 3131^31 

wfe?1 vfel'S 3$E3 I fa? 3f?3l? 33? ?1?1? f?<-4 3?3 31313 
3t31$3l, 31* $3 3lfat?1 tplt? 3131 331^5 3^3 I ( No. 29 fa® 
ort3, *t*rr? 3i?i croi w 3?i) 
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12 . ?T 5 r^tCJ ftfa'St* 5 F 5&1 MT ( Wear of 

cylinder liner ) ? 

* t«rm® <=rf ®1000 arfri *r* to 

13. ®FTlCTO> CW f^C^tfwfe (Scale 

deposit) sfl WmtS WSJ fa *W*I**M WS <i)^X 

wrtero* cww *rf$rfa w\s*\ fa* 

^f«rc *(tf ai^farPrafft 'orffefir *fp»f *T*1 to* 

TO^rfB* ^f*c® *fc* i cTO cTO ^fro* to 'Q*ti>t* 

«TO =Tl I *t *1 'Wffeft *ft**t 5t^5 ^1 ** i 

$5jf*rc hV **fs*r* *ic* TO^rfifc •M 

w ^fw=r **> ^f**i 15 TO ^ *rt*a*ircflfc TOf 

*tftr® 3 * i 

TOc*r^tfrofcnf*-^ c*u$ *mi <ro ^fro* 

ww 15 firftfc TO t5 ** **trc® TOftfl ^%® ** i 

^faR BfsRN TO *TC*T* TO^TO. ^91 C* %5*T 

TO, ^f*R **i TO*t* TO TO TO* *1 **i 

^f*n fro arjtreri? c* arc *itfa*i *nr, ^ arc rntfaH 
«w «rro to *tc® «rf<^ i tot* toi *nroi? 

TOtC^T JTO (lime ) TO wfaFB *ttr? I 

^ j>r* *r® TO*1 nf®*t* a*R f^t ( heat 

non-conductor ) *T® TO TO I C*T$ ^TTO ^"TOFt* Tf%® 

TO*, ^ cfcTOraTO** w f%f%TO a*, faircTO toto, ftfaw 
cys w f*fcr ®TO *t*T* toFri i* ** i 


Notes—wrtc^ «fir»nr TOr, arrocfor arc TO 1% 
Ns*rtti** *w % TO* (sulphate of lime), curc 'eifTtanr 

TOrcTO^T> ar* v TO 3 ! ( carbonate of lime ) afjTt*n> ^TO^f TOl® 
TO* I 
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14. ^f*retsr <2f«tl^t fa ? 

*t$l§tWFttT$« 4Jtf^5 ( 4^5t*f *t$tgtt3FfaT^ 

Alfaro* if*r w w»r ffifir® *faii hsfr ^fkrs *?) i 

^Ffwnr *|rt ^ii^ 9\^m qtfa?r *ws 

tf%*i ^ *rfafc"iR* mi *jf *fihn 24 ^ *tfa 

*tfari orfa* *rc* c^t *ffi*ti f^l i *ff *1 jftn 

*ttu* mutift >ff»f^R *(f ^filTl 24 vfrl 

*rfa*t* *rtw i *m ^st*r »kr *?*r whri nft^R 

i 

rut *w «wct nfwt* r*i **i rc*i* *rfww RSfltlt 
cartel farfen dwflSfcjiw^RfttR i ^ rIN c*rw filters 
re®t* *rc*r ^rr*it^r c^mfar ft fa® i 

^ fcjtr «tt$*r *rarw ^faai wriM* 

nrr^m^rR rt$ft ^ptpr w f%f»r«t* 

Rtfcfo*ifc nt^nft fcrrrc ftre i 30 ftfttto ^ $=ifiR sfa 
*tfan to ^rfaSi^ *rr?^fB< ^ttus i 


is. fafa^t* Rinif'ftr to *? 

(l)' «rt5Rt^—c^r Rhrctnro *r «nre sn syRtre 

st$ r^ri* *z*\ i 


(2). Tl fwi RfiRR—-CT RtlRtOT *R mre 

-sttfcR 'en^ utrenr ^c«t i 



(I) & (II) A— sirffcT* siTfc^T* 

(Water jaokat) 

(I) b—« csi> ftfsrera *jtwti 

( Wet oylindtr liner ) 

(ii) b—® tl ftftat* *m*n 

( Dry cylinder liner ) 

(II) D—fSlfSrer* «1<ST ( Cylinder wall) 


No. 30 fa* I (i) 'SC?ri* fafawl* UfaWfa (ii) fafat«fa 

•Iftprhf [ (i) Wet cylinder liner (ii) Dry cylinder liner ] 
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16 . farfar^t* *rfar*rfar carter fa ^farai c*ftn 

CD i>faiw> <rtfatvr:— 

(i) 3RT* CCTtT C«ffill Tffa* I 

(ii) ®J5 *rn*i «nnr *itre ^tfa*il i 

(iii) *R ’HR l>fan I 

(iv) v«9f^ cWoiFfir c^flt cw«rr$rc i 

(v) *t*f offirt Tffa* i 

(vi) *ft^r?r ^r i 

(vii) C«Tfi5 v ^ TitfafiT I 

(2) ^s[faR c*rfan ^rtfVc«T:—f*rfo ftPi^nr carter fat 
vrrfaw fa»rt* ^ fasten aitro i *rfirctw* 

cq wfotf* *ifa* *ra«rr« qtorn* or wrvffir *mra 
^r =n$ tog ^tfi wK «rr«fl qfatq wrra 
<w ^prfa's ^rrtapftfrRr wrre 5$ «mptfir >rr*r *faqi rctqn i 
*m faf*refit arnRionr k*r ti $*rrj cq wnwnr *rfiRf?r vr«rw 
^ v c*rt *mrcfir farfci fa* *tfa*i fa*-4* *rjt*r faqfw*i»faF5 
i *t«rafii *rfirciOT fcn cq wr**rfa»ifircfir mow 

v c>rt wtn farfcr fa* *m*f faqttfro *fat*s 

W Kt*1 *IW1 Tf^^T ^5^ Wfl« rtltCf I 

Note s—fa*-^* ^nr*f ^ $=f*rfa*5 ^ffaapfafcfir arfiRtm c*rfa 
(Tfirfarc) ti &fir cqfttf (vmfaw) frrare ffa 
fa? (T.D.C. to b.d.c. ) *t*r sftro i 

17. ^ '®TST& »lfaMHr.fafaTfir l«tt^ fa ? 

«ct& *ifiratfire %ts qtfafirer fat? W fa* fat ?fa*fir wv 

(w fa* to m fro *fac*5 ntt* sd) i sfa armtc? 

c?m fa*-** at? «ts? *n, cir (*n?fir) «rfc? i 
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TOftTO fTO*T fe(fiR 

is. ntrolir fa ^fir^i iw ** ? 

w*t *r «ri* nn frtel nr i torto to *rfir- 

^cro *fel torito fctei to ; cq torto *r*r «ftr^ 

sn fifist* 3 to to frhsi ^fin Ar«i to to fifireTra 

srhsn *}< to nn feal to i 

19. f*r&5r fir?, i 

fife fit *r* tori* to fife «itm <^ *ft*f m* 
c*$ *pi^ fin ^wr c§tre n^n n m* nffe *fei i 
c*iferar fiter* nun «* n <rp *fil «TO i «itct fife fa 

nr i fa *nfet* to n finravj nfan ^tot nr i 
fivafi «fire cror i fifirartw* fas* ^faRtfiTO* 
fitenr to fei-nn *ftn nw i fa $$ TOt** i 

(i) VJGfip’R fi< ( 108 No. 20 «?r C^fl) 

(ii) TO*T c$*M* fa (108 ^Anr No. 21 <3* cnp) 

A— jNj c?ft ( Steel plate ) 
B—v^spR ft* (Compression 
rings ) 

D-fnlcsni TO fi- 

>5? af ^ ( Groove for com¬ 
pression ring on piston ) 
E—TO* capita fi? (Oil 
scraper ring ) 

F—t»teoni to to* capita 

af V ( Groove for oil 
scraper ring on piston ) 

h—' siow fiesta cn* ( Oil 

retainer bole) 

No. "31-ft® I faicTO TOT fir?. fafo (*WCR1) 
ffelfe ?. ( c *rfin ) fircl^r ( Fitting and removing piston ring ) 
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(i) firs. fafik (*nrtPii) (No. 3i fra c?!p)fasmft 
*tt^5 (A) fn^c^nr >rc* *ifan §*t* ft* *rc *nr ?rr*T* l to 3 

^^tfr fr*r csrcfo §*r? ftssft *ftfarl *ftre i c* ft< ft$ 
*fa3 aa <ft*g jhr fwrtft *rf%n ft* 

*s 

f%N-vn?r «rr*f fwc*r ftsfB jtw f*$ i *r* *rsr ft$ 

*v 

*ftF® I 

(ii) fir* ( «t»n ) ( No. 31 fra ):— 4 *fB 4*fB 

*ftsi tig ffaw *rrft* *ftai ftrfcw* tot *n n* ftR*rrft 
$*[ ctrB f*fc *ftai 4 **m®i ctrfo* fnam fc*r* ftai fctfan ft<-4* 
f^’ffp® \i*r stftra i (i to, 2 to « 3 to c?rB ftfB^ c^p) 
wr *f* *r* ftsuftt* <B*to ftc* fctfarl atfar *ftro i 

A—f3rtSr«tI (Cylinder liner) 

B—ftferefa 34 ( Cylinder block ) 

C—=3jf3C4fi>* C’lfjj (Lubricating port,) 

aitircT*. f*fo* *3? fw firc-4 ^* 

C4“f«3 w fafa«T3 34 'Q sitiRtnr 
C^T5T 31 CT4tfTO»l *3fa- 

C3sfrTC99 9T91 4itfM6 C*fl CSffiTC? 
ijftCTO *9 I 

D-31313 ft' 3^3 ( Rubbor ring 
groovo ) 5Tt93tC33 3tC5 3t*t3 fat 
ft5 N 4f93tt *HPfl. $5T f£l4 s 4f99l 
3FTt4 C4C*i =33 4JC3£5T9 ?\Z3f f^f*!C3 
CfW^I I 

No. 32 ft® I fttw ftrftft&t* 9*^1* ftrftft&t* 

( Cylinder liner with block for diesel engine ) 

No. 33 fra c*npr):—ftft«nr am fafo 

•ni^s (D) am^ai §n* vti'z fafast* c3tm w fttaa 3tcra ft* 
«rm *afari} ft< (Bj-trfBnr ^5 ^ft*-c*rfrc* atfari (*n 
fa-**® 35 *fl*ffc* =n atfart) ftfcm *jmt* tfn fro. ftfor ft< 
’tfto (D) ftssftrc* *ftn ftrta ^ 

crrra (H) f*fa (A) «fm 1 
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(Piston) 

B-fMft fit (Piston 
ring) 

D-fafcs* fit flit® 
(Piston ring guide) 

E—fifi'et? 3* 

(Cylinder block) 
E 1 —f*18t *T fiR ( Piston 
pin) 

H-fJtfa'sra ®rnRT* 

(Cylinder liner) 

No. 33 ffca i f*rf®Kst* <^tnr 
{ Piston fitting in cylinder bore ) 

20. f*fenr ftffeir ^*f s 

(1) fnfc* c** ( toi ) i 

( 2 ) | 

(3) Tpfrrtu 5Mf i 

(4) fin ar^ i 

(5) TfrR f*R fai> tfrot* WV C*t*T i 

(6) fri* ^ i 

» 

^fWt-ni oi w w w&*r ^ «rc*r m i 

trfvnaz <2ruR «wi— apjR "Tfaj?, f*lfe 

^sjtfw I^rt ^si <*rrr? i fiffastra* f^r 

♦tf'eyfa *t%1 «rfanr srrfSnrt *rfpr 

m farrfw* ^r%i «rrw, wrt% w N ifor 

<nfi5Ff artWV cm{*m •, f*ripnr wfP(^ i 

21. f^iW ^8f fa ? 

fjrfiratm faswtt ti ’fit^ fa? i&s cm *i, ^i 

«ffa *tc*t i 



fatot* c^b, fatot* fafcs, fata to io» 

22. <srnr»r to *1 OT*rt* to<a* fa ? 

fatot* amrroi* sts fato stst* w c* qtftofift «o»r 
st**c*m **, ^gs 135 *rnprre c$*r N ^fwi *1 frrfwi awt* cwrw 

ststtai c*r* 1 to»[ to «mcs* ** f No. 38 (1) to 
c*t* ]» ftfaT* ^tif to fcjmrm to frtc* sttori ** r 

fatot* *mrcts ^FFitsnr m ftfat* sto to sttori 
*f*ro*s 1 

23 . fatot* 3 pf, <^5 <*** *rteimr amfa *tan *1 
snlitan ton *tto*t sgp stoct w*i c^r fa ston Ftofar 

to to fafast* sc 5 ? *c*r* facta *^c*r ore 3 ^ 

^ are *r*r sfe® *rtw si1 fafastcs* s*re w*r 
ston} f5rf®r«nr are «*to nto? jptkq (flange) *1 ^cs 
fatot* C*re* 'stored *rfe*t* JPJtC* ( flange ) *1 

*t*i wts *1 ssi stori faro *$ca 1 ^ fafaretre* stta ?pt| 
*1 ** ^ton ^c«fis cfclta ^ tfarl stfaro *$re 1 «rc*tws *$re 
fata ^farai stfaro *$c* 1 

sfa fafast* a** to to *1 start ^^ar *s 1 w c§? ^torl ^ 
fa totes* fata tpnri litres Stotts 'swi facs«fc si autesmt^ 
c*fa stsi s*i ^toi mu stta* 1 

24 . faif s <i)^ falTtfa ^faT¥l C’tOT, w 'etfasri 

c^®r, < stw to 35 ^toi c-strer \s fatar ^toi c*fc®r *t 
stltoi <^te®r; fafast* cstc? falls sttort sWtaiU 

§*itir si srtftoi fap^toi *rtc* ? 

^sj x to SSf Sffsst* ^ ^PffwtotST ( auxiliary ) *TIM 

^srfssi 'osto sts^^ns ^to stes 1 ^r x to s*f sfssts •ft*'® 
^Ql id *9*1 StSfCiPR *fes I to dNI totf*^ tfa^l 

^ fafcjrc? stto ^fsc^5 *lcs 1 apjt* facs ^rto 
c*mc* iftst* ^t* *t*i s* ’ftoi *jfa*fa si *1^1 *tsi m *fm 
^rtoi ^*tsr ^*t^r %1 iftm r 
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to ito ftor»r 

*rf^i ^ ( to ) tfrol i ^C^T 

^ ^fiRti fc*Tter:—(l) ^cro *toi* trrw %< toict 

^1 ! ?Ff%n *TO X | ( 2 ) ^W&tCTO TO 35 

ijw ^1 f&^rl *fro 1 ( 3 .) f^s f%fl *M ^c*r sift 
f^TTO TOW ^frol fftftOT TttffojtsT *rfr N ^ SJttTO* 
-to cntf totto tfStoi srratro srft^rt ^rfro ( 4 ) 

^r$c«tTO *rft*f tf»rai •rttn liters 

to 1 ( 5 ) «toi* <ref*nrrft TO-fifrrcfSrc TO5 n 

tpTlI *tfTO I &tCTO C*T C*FR ^*tT?r 
*rrra 1 

cnctm ^jro -•itfirc srm^r®^ ^f^r 

to *rt«f *fro 1 c^fa-clt? ^ v f«R t!*f ^tpm 
*pr «rfc <ot< ^jpri? to x \to *rc ^^orsr ^ to *tfro 1 

^Jsr *tc®r wcvfc toi fa&TO TOjM ^froi 

ftfa'St* cro *frol TO 1 

(i) for N fri ^finri W> s ^firet* :—to fro* to 

•re* *su trfroi to^tc* fafcro fifrot* «twre tot *rat§ro 

1 t^TOfefa tfirai ^ f^s* ffal ^r *rtf*w ^ifroi 
c*tro ttfroi *tfro 1 

(ii) wra*fc Ttn to» ^firmr $*tts:—*fe ^1 amro 5 ^ 

TO*fc, C^fTOte C*Tttfa Tfffal, TO#* 

srfc^r cro toi ^1 vrfan ^ *01$ ^rfrol ^*rfc *w 
c*rfrot*sre ^%1 1 

25 . fatenr *TtTO g? « 1 STOT ^ ? 

vH^ ^«TT 9 TO«T caFTt* ^ 255 TO^IW ftPwrt *TO ^T 5 C 5 *T % 
^1 *ltftw l cro :— 

(1) trHN Gf*mF ^9j&1 f^t I 

(2) to«t cv*mr 1%^ cto 1 



Ill 
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(3) 

tor aprra f*< ■** *§t»r 1 


(4) 

to c?to f%< TOr 1 


(5) 

apjt^ csrfra cn toe?r *rf%*rfa cr^ i 


26. 

Ptfenr art^rt¥ g* *rc*®r Sf$c»r g^iir fc*ttir fo ? 

(1) 

4*t ;w£* ^rcar ^ tor ^tf^r s?tor f|fri 

f|^i m 

•t%* 1 



(2) 

'srf^fosrS *tm w ^t*r m*K 

«J^ ROR 

^5tf*TCR | 

1 


(3) 

TOT ^HR *fe®T RlWi aftfl Tf% *$?R 1 


(4) 

TOTI TOR TflRl oTrti ^t% 1 


(5) 

v*fk nt^*r 

^ 1 

27. 

f*t^OTr *iWsr g? ^fec»r f^ ? 



tor fnfcprs wt* ^rrf%^Tsr ^c«m $jzw 

■f%^r urtc*-, c*t«tct TOrt^rl TOpr *rol i c*fe. wv 
w«r-fsf f%N «rre ^n ^tfwn nrra i 

^or car *$*i5J5 ^c?tcr* top faffai i 
535 rotcr* yM *ic^ <r% <r$ w «tf*rr§ro nrtta ^ 1 , ton=t w*n 
1 wt*. ^wt*pp cwti*, owjife ^ 5 R n ^ ^ owji 

c*rtE tore^ rttc ^riw tot 1 

<4*tjfe *rtt*J ^ w Rtsrc qf%c$ ntrsr 1 

28. f*r£i? fir* <etfireri c*^ 1% ^fwi *rtt^r ? 

(i) 1%$. s— WSV* CWt* T&T3 oftTl Tf%*$rn 
(f*R* s ^flrcrl aFJtT cetot , »rrf^^) 1 

(ii) '5OT 1%° : —fsfcr c*cs ^ tor Rtfror «ro «*w«rfe 

*rt$*r Tff^r ( No. 25 « 26 arc** orq*) 1 

29. ifsgir fesyfr ^finre c^[ *rte*fa ^fros 

(ij ftfa'Ql* ^it ! iRtnnr n^cvs f%^-dj?r ’fjt*T > 

f**tarR ^tw fwrm *r* w wti ?ff f^- 4 * 35 <ircar 
R fe frti fo wwfcti ^5^1 1 
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(ii) fwi vftus m ^i 

srnrettsnr ^*rt^s *w Rfofra* cares 

f^f fwspr (thick thickness ) Ti cartel 0 025"" I 

^ ^5 *Fti>T* *rc, *rr ^pfwi ^ t* *rfwi ^*ft« 

wferi ^t'Qi f^ra iffcai *ftp\ wfon ^=m w 
*55 rcsot *ri m*r ^rfe*r cfo *m v i tot? i *tjt*r fesrrrsw 
3CTt*rc c>i$ ^ifr fsstra*! ftftfi i 

30. £-c$t^ <*rat t^fwOTr f*&* fcfs R ia 

fc*rrnfc? 

C*t?K|t^ ^5t N f«R S— 1 VJWfR at^pra f*<- 

^ ^ <«tW I ^f 8 *RR fnCSRT 3^5 sttre I 

^-c|t^ ^ N fw s— w^-r arpre 
a^ «rrre Ri i wr f*tusra ^tc5 rot atp qiw $-c|tR 

SFJt* R^-R ^T s f*R ^c«r f*ffo C^TOT ( bevel ) ^ (No. 6 fffS 

art 5 !) i 

31. f*r&5T <F3 fifarft** ? 

(1) dtf'SR ( Crown ) ( No. 35 fs<5 0?t*l ) 

(2) **ROT ( Concave ) ( No. 37 fBu c*t=( ) 

(3) 3 pt$ ( Flat ) ( No. 36 4*K 41 ffcsj tft 5 !) 

(4) c’TOT' ( Bevel) ( No. 34 flaf c*rt*T) 

sa f»f|ir iwr wx *rk *ra*r w$m f% 

*fe*r 

(1) RftRft w fafcw* *vf^B ffal r^-s-r f»r? v Rta r 

(2) ^ f’lfa'ara* 'QTt^r Rftfwrffa ffo Rl <iprc 'entfcft 

Rjtreri? wn i 

(3) ftfrotr* ri *tc®r ti *r i 

(4) f*tai Wft *55 *OT RtfatR 'Q ^pr *$t*r i 

Note RjftRfc 'Q ftfrot* ^tsrwR c&Z Rfire i 

<?W3? 1 %f^roiw?r ^ ^ i*ot Rt$ *fin 

*SM etarRR Rsprlft r^«mr ▼f.tpnrl ^rftc® i 



fofarat* cps, fHfa'at* ®rr^rf7, fato, f*fta f%< 

No. 34 fir® i W«*tv!» v f^ST ( Bevelled piston ) 
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(1) -f*tlWif <TfGf 3}^f 

(Groovo for compression ring on 
piston) 

(2) —ifSR f*R ( Gudgeon pin bush ) 
*3)- ■5TSR f*R ( Gudgeon pin ) 

(4 )—<FS ( Connecting rod ) 



Note s —^1 yprTt ^ I 

C 3 F*tN fa sftre 5 TI I 


No. 35 f&3 l apt^«r fWisr ( Crown piston ) 



(1) fnicsra ’ftor at^ 

(Groove for compression ring on 
piston ) 

(2) ifw^ f*PT ( Gudgeon pin bush ) 

(3) 5f8H ffa ( Gudgeon pin ) 

(4) ^TOTOj&* 3$ ( Connecting rod ) 

(5) fnicsnf ’tmr c^r (ou hole on 
piston ) 


Note S—*FW5 W f CXftt 

fa fac^rsr tfft* i 
fa«r»r—8 
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No. 36 ft® I 3PJt& PtliT ( Flat piston ) 

(1) f*i&sraiw* ^Fspsr-R ar„5 

( Groove for compression ring on 
piston ) 

(2) fnSpni Mtcir ^rciR C5T®r ( Oil hole 
on piston ) 

(3) f*H ( Gudgeon pin bush ) 

( 4 ) f*R ( Gudgeon pin ) 

(6) <rc©<? fas? *rnm c?t«r w 

f*H gfacaiFi* ®fl Oil holo in¬ 
side the connecting rod for lubri¬ 
cation of gudgeon pin bush ) 

(6) ^TFto| 5* if® ( Connecting rod ) 

Note S—-$*1 C*FfiK§t*F W I C&U 

al 1|4R 

t*ffc*fca I t=tf*RFT C3F*fla aja^ aa, 

-ffsR f*twa $<tca 'sprafiJ fat^a i 

No. 37 ft® i fiS^ ( Concave piston ) 

(1) fastcaii ’ttca aFaww fa*-^ia «3f^ 

(Groove for compresBiou ring on 
piston) v 

(2) fntriT* *UCT C^P* (Oil hole 
on piBton ) 

(3) 'sfSR f*|a ( Gudgeon pin bush ) 

( 4 ) ifsfif fvpt ( Gudgeon pin ) 

(6) *t«rc fna apt gjacaacaa 
^Tcaatfc SC®* ftrn 'BfWa C?R (Oil 
hole inside the connecting rod for 
lubrication of gudgeon pin bush ) 

(6) atcaajfc if® ( Connecting rod ) 

(7) fafsi'QfiT 4lt«lOI aijacvicaif Sfar f^CSfif ’TfCif '®TC?I«T C?T®T ( Oil hole on piston 
for lubrication of cylinder liner ) 

• Note g—(*). f*toa fc*ta caata i wtf*K ftuhr -4 

ftfcs® *rfCT* c*m (7) m\ fif»rof* *itasitta nfirwto 
ftal *rt*Rt*, ftfci fafcr fas a*a i 
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c^s, fafaro toto, fafcr, fnfo t%< 

(«) CTO CTO §srfTO* *3 TO*T OFTO fa fcjtTO 

•ti cro»r to*, fcrrnti *rfas ft* *rfari W s **i to*i 

ftfo B.D.C. T.D.C. qfaTO TO faftlTO TOTO*$T®*I5 
frtnra caF*r x *fai TO* t 

* 

(tit) fafct T.D.C. B.D.C. <*TftTO to ftlftlTO 
TOTO *35 ^c^r fc*tcw csfto fa-vm wc*ij ftffcro Tom 
to*t c^t»r (2) toi awr* cto nfaii to i 


No. 38 ffc<3 i ^^v2fTOT 4*$. *ICTOT C3FTO f*f&* 

C*f^tC* f*j»& s ^lTl *TlC* ( How piston, with 

a 

compression and oil scraper ring, is fitted inside the liner ) 


A—qnjWT'H f$[* ( Compression ring) 

C^nr< ft" ( stepped scraper 

ring ) 

■ 0—aXT>$ s C5TO ft" ( Slotted Bcraper 
ring) 

D—c^c^T5 N (2g:*rni ft* (Bevelled sorapor 
ring) 

E—«fC^sf c3F*tt? ft" ( Oil scraper ring ) 
<F-cS*K5 n C^5T® n (WTO- -ft? 

(Stepped and bevelled scraper 
ring) 

(1) ftftlTO siNTO ( Cylinder liner ) 

(2) Hfr ( Piston ) 

• 13) ftf&jra ^ttnr cTO (Oil hole 
on piston) 
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No. 39 ft® I ftffer ft* ( Piston ring ) 



No. 1. C^nrni *T5 ( Square cut) 

No. 3. <HTfC3f®T ( Angle cut) 

No. 8. srcSs^fB ( Slotted out) 

No. 4. c’JfTST* dfr ( Square step cut) 

No. 6. 3T§'9 d*t TfT> ( Round step out) 

a— f^^Tn ft? *i\ *rcrni ftww m 

fiNfcasi (Ring gap clearance, after Inserting 
the ring inside the liner ) 


Note i—(i) $$ 0*003" to 0*004". 

(ia) *rts 100 fsrf^if^^rsr 0-3 to 0*4 ft: ft: i 

No. 40 ft® i f*t&5T 

aL? *rt^5 [ Clearance betweenl 

(i) cylinder liner and piston (ii) piston groove and ring ] 

A—faftel* *ltiraT* ( Cylinder liner) 

B—f*|tsf ( Piston ) 

D —fifa ft? ( Piston ring ) 

e—^ Jifts fatom 

( Bide clearance between cylinder liner and 
piston skirt) 

El—k*ti ftra fal* 4Tv ftftntr *rflRti fSraicw 

( Clearance between piston and cylinder liner 
at the top) 

F—pftsr ft? Gfftrr®T ftstnro ( Piston ring radial clearance) 

H—pfcq ft? ftfftnm ( Piston ring side clearance ) 

Note s—(i) *ts nm\ fit* *mr $$ 0001" ^ 

6 *' nto 0*002" (fit* fsntiaw) 

(ia) *rt*100 ftfifttfa ^stsartra 0*1 ft: ft:; 100 ftftftfcfir 
0*05ft: ft: (fit* ftstrsw) 

(ii) ^ftft yi* ftfi** ^ *tm fit* & *i 




fafaat* cqb , mm, fafcr, fafcr ft* 117 
<iii) fnta f*< c*fam fintnw ftfSm m 6" 0*002" 

to 0 004". 

f3[f»[«fir crfa 7" 12" *tfa 0 004" 0*005". 

faf*m m 13" 0*005" 0*006". 

<iv) c^rf^r 6" *rfti 0 002"' 0 003". 

f^f^T'Q'nar m 7” 0*003" 0*004" 

(v) fc*rtre*i *$U5 k*f $$ tH fiFftOW ; 

▼W s—fnfo km i 

No. 41 ftar I mft f*tN ( Flat piston) <&S <^*ttW 
i Head taper) 



A—f*fo* SFf^sr ( Piston crown ) 

B—vicfil-ft f?|?-il? af^ ( Groove for compression ring on 
piston ) 

O—fn^W? MTCS cap^TS fi'-A? * (Groove for oil scraper ring on 

piston ) 

D—5|nj2T f^c^srm C^t^T ( Oil retainer hole ) 

E—-v}«p! af* {Oil keeping groove ) 

F—9fSR f*R ( Gudgeon pin ) . 




apjtf *ttp£, Ptl « fartfo 

( Crank shaft, flywheel and bearing ) 

1. aFjfar *rfa*X i 

awT* CTO c?fe frotfas TW1 W I «tfat ; 

4frWtW wif *rftr apjtf TO N t I f%^tf%^ *f *1 

artcroffo to am* fro* to toi <TO i ^tt^fBs to fe* 
fet* nr* crttCT^r *p w fafe fam *ri w ffe imi fttoro to 
TO?® 5 toi «tito i 

fafe^s ’tftTOflfciTO* *r*i -nf® ^ 

^fasl am* iT*.t ^ftro «TO i amw* ct *kci cafe fastfas 
fat *TWF *st*rc* 3FXto *FfTOfaT TO I amt** w wi fat^s 
fa^rfas fat toi *rtre as»jt? faR to i amt** vn*mt* 
fcfaf*< fafa*^ fat TO1 ^NZ* I VR eft* faw 153F *i 3rfa 
ife faX TO1 ’ttW 5 I iTO awhr ^Tf* TOX fefaFW* CTO** I 

2. WJ\W '&?$* ^WC*F ^ ? 

3FJtT WTO am* t*IOT *1t** *1*1 3FJt* W* 

^c#i i 

3. <*** C^-cJtSTO apjl* *t1**jX cwfal^l' 

feffem femr f* ? 

5t* fafaW *$TO few CTO fafa<3tW* CTO-C!|T* fefafW 

am* "I1*X cnm ( cTO ) aFjt* fatt I |-c|l^ feJ%OT am* 
■rrcX c*nrnr airo ffe *$w ai i 

crore fafaat* cw-c§t* fefro* am* »it*X *$wr, c^Ft^r- 
cjt* am* *rfaX *1 (am* WTO,. 

aFTl* TOTO c*fa **) i 

4. yti ^fel *1 S3F TOT ? 

^5tft <4*fB c*rmw c*ffa to stfa w 
mfr wfafe *kt am* -ifafe to w* *1 fat wi artro i 

fefafe. 4*cm <ir* *rf®m *i ?rvtfa% ^tfa^fa 
^^prcSt^i toto citm -rfaF 3Ft^ ^wr «rrwi ^ n% fafe* 



apjfa TF\$ H9 

^c® *tt^n *nf% clfa-sfa spft c^fw *fatTO 

’fftvi to i 

5. 3Pt! *|»i <^t ^fecsnr ^ w cstfe ** ? 

fa TOTl ^fa C»ft ^f^PRT 3pt$ ^ ^sr I 

^t?«l s—fat fa^ft ffcifa WIT'® TOTO TO I 

fa t=ijTO* f*rf*rsrfa? 51 fan «% fat t*f to* srrt st*f c^ti? ** i 

^t*«t s—fat ttfsfa w f®sF)* ®ro® toto to i 

6. sptt $tc®nr Ftp ^tc*r f¥ ? 

t^Pr* ^5 *Ttc**R w *X*X -fa *>tfa i ^ ww TOit 
Ftf* ^tfifal t=tf^R **i *t*1 *ttfa I fat^ f>TC&* *te*f *ftsTO cq% 
w *f^ *tc® to* i ctT 5 ^ ^tflJn t^Pfa vs *t*i *ttfa i 

7. 3pt| $tcTOT 'SW* ^ ^tc*T P? ? 

t^PR tfa®TO *i ^Praf*r®®tfa T 5 f%c^r ^ *rts**fa *tfa, 
~^® *tf®fa =n i c*rrf® ? ^rtnrf^fB *rtfa i 

8. Pf **t®? ? 

-ffaX^ ®fafa Pi PS c*f»rvi* toj t*fa *t*1 Stfon >rew vn^ 
*ro ■nf®:® \*fa ** i 

9. pRTtPK ^5 <£WiT ? 

(1) cf^ f**tf*s ($t «w fro* ^to fa® N 3j$ ^ c^t^ 
csr&t^T) 

(2) frotps ( ^ fro* TO fafrfa, art-r V fafattfc 

fa^fa ) 

(3) ^ fa*rf*s (cro* toj toi «ro *tt to** 
cap-fa tfa) 

(4) c*tTO fasrPs ( cto nffffa* to ^ ^tc^F *tt TO**, 

• *: ■ ’ 

capfa tfa) 

10. c*rfct®r arc* ^tt* carfetOT^ »ipp 

ctfcm :— 1 fap^-fa *rc I cTO **s ^ffi»\:'fa#T^ 
*Tlt*1 ®^f**tf*S wf*Wl CTO «* ’fafa* TOJ 

^11 eft w vfvfcvr ^1 ^rttfa i 
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^rt«f c*n>t®r s—cst^t^fe c®fcm -re 5 1 

f^fR c^?i, crt® >r>nr sjfircRfifc rot ®i *rt^n firarfa *f«nn ^ 

<rmn Rfrsi fifc* 1 

11. C^fa^T <£RK (^1 c?raf*T§*t* c*H 

<2tRt?r f®*rtf%s. <^jt ? 

^ ot^*r t®f®rc® c*nrr^ c®fct*r ftutfsrc cz^i ^r 1 

R'fa'l J—$*1 ^fftfsi^-R C®T>tR, f3^"R R®, CRT® TO sjfctRfo 

*rw CRR R|%CR ^f*R Rf^T* R37 ^OT R®dtfa fRRfrER 

&Tf®CR OTf*!^*R C*fa *13*1 fRfcRI *TCT 3R ^ 1 ^ 

W33 RX*JT foftftVRfRUl ®t$Tl 3FJtR it^X^ *tFft I R^TTS C®<5 x 

a® ri ft® c®frm fR^rrf%N ®&*r *t*t*r tor®i 35 ^ 1 

CRl OT^"R $®fRl® RRT3 CR*5 V 3® Rl RT® C®FfR f®3t% c®*fi 
W5 *$Tl RfCR I 

Rt3f«l •_ejfecRfifc *ftM CRR Rf*CR ^®fw® 3R RfaRfa TyjOT 
R^d?TR fTO* $Tf®tR t5 tow ®t*f $®fw® 3R R§31 Rftr 1 ^ 
wr? ®w ®*fR®tir to *TR ®1 1 

12. C®|® f®Ttf^ Rr ^lw®r f®*1 f®®\ 

RTl R*T rs^ R5fcft R*Tl *T*T ? 

fafik fertraRr i—*m rrc^tr 0 001" •, 6" *rt* Rfefiw 

v 

0 001” Rl 0*002” I 

®Trf*?hr fsrertraRt s—nt<r ^ <sr?rc®feT* 0 * 002 ” 0 003 ” 

RfSrtRfa rot csf*mr r® f^rtfiR finiOT! csr % r%i 
Rfor® 1 

13. a^lt* Rv5 i2fRTsT fwtfiR 9TftR ? 

(l) or$® f®rrf®^ 1 (2) fate's f%?(tf%” 1 (3) sft& forrfa 1 

14. (i) f^Ttfe ^tiR R^C*T f*F ^fe<5 ? (ii) R*( 

*T®OTT *WI®J.f^F Rtwl it'Ql r1%Cn 5 ^ ? (ii) 5f?R 

c^tir <&* c^rten ^ 5 ti ? 

(i) Rf^RT^ ^RR x fR?R?tft 'QRt&tR ’tf'M ^ItfRCR 

•fW Rtn R® ^^Pf® RfR9l ^f«R Rf%tR 1 ^ W 



am* 
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*t* *rtm <*rff%t*T ^fartwi »w mi* *tc* 

*rc am* *f*c® ^r$c® i mm m mfaw 

^* *fwi ^t^r® i jw* khsi *^Tf* *nr ^spmpR 
<m tprai forrfts fantw* w cw y *fii* *te* i 

(ii) ** *pitw wn apjT* c*i njtt *ffa* *f*r® 

c«nr q;f*nn fan ** *tfar *$*ri *r%^5 

w mr^rl csurt* fte* i *rfa *ra*t* ^t*R *c*r 

*tf*i* c*t^ cm* •rt* mil* mi* i 

(iii) 3FTt* C*C*T *T*R mi7T?T I 



No. 42 f&3 l (1) C*^ 5 * frotfiTC. (Main bearing) 
<2) Vfcwfo 3TOTC PrSTtfiR. (Bigend bearing with 

connecting rod) 

(1) A— afTTS ^Sft^Tet ( Crank journal ) 

B - «TC»5T f^*t N ST N ( Inlot nipple for lubricating oil ) 

O-fatffiK *rr*l ( Bearing cap ) 

X>—f^STfif* It® ( Boaring stud ) 

E—*t*iT* ftvftfltflR ( Uppor half bearing ) 

F—c*rnrm ?PF fastfat ( Lower half bearing ) 

G—C*5 N CS}1> ( Bed plate ) 

H —'SjcjcT fae'in ( Oil film clearance ) 

HI—am ( Brass shims thickness ) 

(2) A—afire f*H ( Crank pin ) 

B—^pP fattfastf ^TW^tS* ?® (Connecting rod with upper 

half bearing ) 

C—*0JT*RS C«Tf8Tfl ?PP f^STfilv ( Lowor half bearing with cap ) , 

Note :—(i) fafifc fSRtnw m* ®TOri?t* 0'0p2",j6?mw 
*rf*fw 0*002". (ia) *tt* 100 fafafafct* ®troi>t* 01 fa fa, 
150 *f*f*3* 0*05 fa fa I 
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crater* few 



No. 43 fe l Ctfctt 

^E^wflk ^Vg \Q 5fW5C fer GXf^Tte ( Bottom end 

bearing,. connecting rod, gudgeon pin and compression 

plate, shown in position ) 

A—3pTtW srfasrN ( Crank journal) Al—‘SfS’SJ ( Gudgeon pin ) 

B—( Lubricating port) Bl— ^Sfif f*R { Gudgeon pin bush ) 
GAG—farffa ^Jt*l ( Bearing cap ) Cl—^TC^fS’ if® ( Connecting rod ) 

E—«rfnUf *T*F ( Upper half bearing ) 

F—csrnrft ft* fartfil* ( Lower half bearing) 

H—( Oil film clearance ) 

HI—al*f f*f*PT t^C^l ( Brass shims thickness) 

X—CJfis ( Compression plate) ( *13t*i C*IT>Tt*ni) -at cfll? *nrl 

^eficsnrcawronrsrnresn itni csfc c«n5i **rm*rc cwtwra faitnw 
*far| farl ^at»R cawt* iTfan cafc *rrs»rt -Wph cwfcro 

fiwit3i*! Tifari fan vqcam carat* *fart i 
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No. 44 l ( Michcll type 

thrust bearing ) 

A—^5fC!f5l *FJT*1 ( Oil fi'Ung cap ) 

B—<i)JT3\9l1fc ^ ( Adjusting screw ) 

0—^rClTST Sit'S ( Oil gland ) 

X)—f?nrTf%\ *171® ( Bearing pad ) D1—fr?rtf3“ (Bearing! 

E—C^t'S ( Bearing bolt) 

E*—f%Utl%v C^R ( Bearing case ) 

G—tl ( Thrust collar ) 

II—failTfa" mis f^5ftc^9| 7f1 ( Thrust collar 

to bearing pad clearance or oil film clearance ) 

Note ?—*[ fSRTtoW S 

6 ". 0 020 " 

7" to 10".0'025' 

11" to 16'. 0 030" 

17" to 20".0-035" 

21" .0040" 

fjpg't gy gr c^fn° srr^ 

(G) w *tjTffs* (D) fr*rnr a* ^tai- fjpsttw 

Ciffcffl *£tntW5l ^ ag (B) *!3F.?rtf T?fef 












(Inlet and exhaust valve ) 

1. 

to ci cro *rftero *rrc* i toi « ctoitto « 
f*t*f* 'TOfo* i croffrorrar, 

to*i 4 *t* c£tTO* *tfroi fen-** ds ^ir to *^*1 TO tow to 1 
^*s vipr^ tocto cron to, Pav^ro 

■cfcspCT to to 1 

2 . 4*t % w4 «to x CTOr TOf fa ? 

*t*i *Tfro* *t«*l ftfrotc** f%< 5 * wtw to* 
TO *ri TO5s toi foPratt** f%^*TO etTOiss -njt^r (c«rt^i ’frfa) 
*Tfro *$*1 *T* 1 

3 . ^w! ^t*r,? x Pf ^finsn ^fTO snr ? 

^p?lT> TO1 *T%** if«l TO*1 faPratt** f%^3* TOT* 
TO* *tTOt* *t*1 it'CH TO TO* TO* v StPfWFF TO* TO^E*J*R 
^*1 , tt^'® 'Q TO*j:^ Vf'Qi 1 

TO*fc 'STTO,TO1 TOsf^rs *m*T *tfTO *^TO W W TO I 

TO[^ V ’tt^ro* mf*ffa* to* toto’W ^*1 'Q fct'efl 

*TE* I TO ^fa«* ^ ^&1TO TO* TOt$*1 TOI TO I 

4. iflTO ispS* ^M s 5TOr TOT ^t8rt*r 

^ ? 

tow£ TOp x c*^ *rt*T*r to 1 ^1^*1 :—TO*ri ^tto x toi 

TOifTO ’lit* *T% *t*t* TO* ^tta TO* TOTOT TO * n Pl$ 'Q 

TO X * X fro N (i?t^i) atfroi to to* Pawra TOI wi*r * x ^r Pid> 
*frot* TO* TOT^l* ^*T* Wf TO X * V « fTO N TOH *$*1 TO I 

5 . <«?r N w4 <4?“ ^tirot^r f¥ ?i 

■^1*tFFTOT? 

TO *fi TO * x TO 10° 25° <TO&t* T.D.C.-TO TO TO 



ft ^ umjifc to x s v 
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( cJtFF) I CS$ »HT^ vf)S *F& c§t* CIS ( End of the exhaust 
stroke) I 

to s s x erts 10° *$c$ 25° trots T.D.C.-cs c«riw 
(ste c§to ) i cs$ sss sttpis cits* i 4S*ffr *&{ $tot> 
TOS x SSSt^fa (Simultaneous) efts 20° *tc$ 50° CTO 1 «TO f' 

^*tfs-^ ^fB TO S s SSSt^ts ( Simultaneous ) cWI StSTO- 
»iW *W TOHS 'GStS^jW ( Overlap ) TO I 

6. 'STt^nlC^r fo ^fssl ( Advantage ) *TtOTl TO ? 

(i) fTO'srws sits st[< stfos ntts i 

(ii) ^ftsts to to stfsns ^fss 'swres ^sts 

Si sfesl fsfrottss TO*1 TOfTO WTO ( burnt gases ) df»!Sl 
faro TO"i spf%srl cemts sw^sl css i ^sts to fsfSpsfts '*$*(* 
®ffsrsrf e i ^sts efesi sfro *ttts i 

(iii) §TO 1 > uqstS TO S x fs*1 Stfcs *^StS SSS TOS v 
or*s< fsf toss c^*r s ^tfssi css <sm TOs s re to> 
to tos n cs*s fsfc ^fss fs^ *rfo to *to i 

(iv) ^f^css CTOTO fa StfSSl &TO S^tS^I TO I 

7. art* 20° 40° <TOi>tsr B.D.c.-tf® TOr % ? v 

to ^r, c*rt *rsrer TO*^ csTO, 1^6 <TO s s s finri stfer 
^rsn cs 5 ^? 

fsfTOftSS f^5S, St%SS 'sifts ^TOS 4StS Si St'SSl ; efffes 
W^tSESS ( Due to elastic nature of air ) Stf$S SS SI I 

8. f*t|if T.D C. 5 B.D.C.-<^© stf^TO tV TOf 
TOT? 

(i) cTO-cl^ S~Sl^«R Si TOfftWS TO TO I 

(ii) j£-c£tS* S—TOTO, apJtS cs>t vp«PW ^fro 

cto s^cenrss to to i 

9. f*tfe* B.D.C. T.D.C.-C^ TO9 fa 

TO ? * V 

(i) cTO-c|l^ Si ^<2TTOS TO TO I: ' 
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(ii) J—^WFR, 3FJt* <^ ^fat=r 

aptf* CfU\ *ft^ , *t£=nr *t*F TO I 

10. &xtc*fc&ir *fft*t*r m *r*r 5 to c^ft^n 

c|^ TtfiRT l 

(i) ferte*ti\ wfa :—c«t*n i 

(ii) ftp S—■St^ s l 

(iii) &3t5*(i> v *Ft*T 2 - ^t^*R C$f^ I 

(iv) i<RK fcrte*t& s ftp:—^ c^pr 

•c|t^ ^i *\imn c|;^ i 

(v) «t^ 5 v i>Ttt*f!> 2 —^ 5 ^ clt^ I 

(vi) <*m N ^§ <sni. <et*rc N &3tc*ri> s wft:— 

*rfw i 


ii. *r *rtwttr c|t^ Ttfttr i2r«n^ i 

(1) ^'SJ&SWST c|t^ 2—$=^ W vuif^i <5^ ^iTCnt ft 

(1) *iti"»Rr t^i ^rrte»i *rw 

fltwt* T.D.C.-^ fare *it^c*r i 

(ii) c*td?T*r ^farre, fafrfafefct* ww tfanii ^faR ^%®r 
C.B. TO'fe c^ C3^ l 

(iii) am* tPral $=tf«R \*T$OT apJT* ftwt* T.D.C. 

*tfro I 

(iv) ti srtrea *fa*n fasi w *i *rrv ’vrfi 

f*rfcw *nt* *rftnii ^faR ^t^r ftfcr t.d c.-^<r fare i 

(2) *ttOTta c|t^*—w 4*f x wfc ft 

5— 

(i) ntc^* l^rei^R ^rR t^faR m**t 

flRtt T.D.C.-4* fare I 

(ii) cmjfar ^farre, ft$fa$fcpi *jt*r tpwl ’ ! 3?t^t»r i 

C.B. TO«i> ca^ I 
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(iii) apJt^ ^rfe*r arct* 

T.D.C. «ttfTO I 


(iv) ti "»ttfV n ?rtm wm ffai to ^i to , *tfi 

fafora 'srr^rt^r ^rRn ^srfe^ fnfo b.d.c.-^ f^ i 

No. 45 ftan ^ iircmr Ittfk TOi N ?*rc 

( Cylinder head with exhaust and air starting 


valves) 




© © 


(1) ■arm MS; $pp. (An starting 

valve ) 

(2) '5t*T < 5 v ( Exhaust valve ) 

(8) J N *TTGffcT®l) ( Gun 

metal valve guide) 

(4) «T5T n ^ n f5K ( Yalvo spring ) 

(5) $rg r 3fc=^ cj?Jf ( Exhaust valve 

stem) 

(6) facG^irfa f^K ( Retainer spring ) 

(7) 41ft tgjtSjTO ( Air admis- 

sion pipe} 

(8) sriS ( Nut) 


Note s-ftf*TO c ?^5 «r! tfml TO N \ C«W 1 TO I 

No. 46 fcar I TOT* V *TC«F 5 ( Side valve 

with tappet assembly ) 

(1) TO ( Cam ) 

(2) s-jcw TOTTfr ( Oil gallery ) 

(3) ( Piston ) 

(4) fat* sfft® ( Piston Guide ) 

(5) 417®^!$' 3£ 5f1 T>JK*fl> N ( Adjusting screw or tappet) 

(6) feft faq>3tdT? ( Spring retainer ) 

(7) 'S't^feR ( Valvo spring ) 

{8) 'Qwf&fsl SrJfC^l? ( Wator jacket) 

(9) ■5Tt^5 ( ■sffsf ) ( Gun motal valve guide ) 

Note :—(i) ^5 TOJW :—tjtl’tt sjw fro ^,TOPT % 

fc|$f*K i ftw fsm*! M y TO n ^ 

(ii) TOj* :r-fcjtC*t£ *3* f^*T 

,TOj s fct^fsK •, &rtFf$ tfw farctw*! •, TO S \ 

^jiwtoh . n - 





128 ^fiR 

( 4-stroke 6 cylinder 

engine ) 



fafa’SR 

fRfr'SR 

8«f 

fSffR'QR 

«? 

f^fR'QR 


Rf^"R 

*FRTf%s 


w^m 

’Tf’fR 




Rt^-R 


■ 

W«fR 

' 



Rf^*R 

W-fm 


*FRtft< 

Rl^-R 

yStflfi 

RHjCtf-R 

*FRtf^ 

rt^*r 


^<2RR 


*FtTtf%S ( Firing order ) 1-5-3-6-2-4 

Ft* f^rf®TvQt^ ^f$rR (4-stroke 4 cylinder 

engine) 


fafo'SR 

f¥*r«R 

fafR'SR 

8<$ 

faf*reR 

rt^r 




^C<2P*R 

VRtfiK 

^r-r 

^ n r8 

▼Rtf** 


^tft*R 

N 


s 

Rt^*R 

*pRtfa* 



R&R ( Firing order ) 1-3-4-2 


fafa'SR 

** 

fafR'SR 

ftfsTSR 

j 8< 

f^rf^T'Qt^r 

^RpR 


R\t«P*R 

vrmfa 


^■r 

*FRlf%< 


*mrfo< 

^jc«t"R 

oQ*t«r& 

3 Tt^*R 



*rtfR 

R^ep*R 


TlTtf^K R$tW (Firing order ) 1-2-4-3 
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12. f¥ (<rm*r) w ? 

(1) ®T*^ S fsT® s «ff|TI ^\5 TWS I 

(2) ssr^ *® tntrs ntnr i 

(3) fen-4i ^*rs fsK »w 

*rtCTr i 

(4) ®r^ N cN (*®) trf^rai *rtra i 

(5) ®t^ v tfflt tf*T«1 *ltt* I 

13 . JiTrj 3 ?& wt*F K wt*r *$c&r ? 

(1) tqfw* f*^ c*c® »rff«rri *w i 

(2) *Fl*FI^1 ^«f»R I 

(3) fc m*ii> s wn tr*rc*r ffce* <itfarc 

w w* *prara Bfcsr fap nt'Wi *rr^ i * 

14. ®?t*r ^c®r f¥ ^flnri w\^u ? 

^5 <50*1 jj^ fsr-rt^fli «w ^f%an ®t^ v ®rwt^n 
^tck *rrc« JRrh to ^r*r i 

fare to ^ dfanri 

^f%si ^*T5 *tvs |fat® ftfcrc* 

i 

is. fcrtc*ri? flF^tc^r ^*r ^ <&^t *lc*r f* ? 

a) ^*r Iwteir** s— 

(1) ®t^ N C 3 ^ tfow ( 4Jt® s TOl i?T^firc ) I 

(ii) ^ 5 n fntsr cwb ^rtfsnn fnfcr am^ *rrt* i 

(iii) ®rfwi *rr$r® *rrra i 

(iv) ®r^ N dft *tf^n tt^t® *rtc* i 

(v) feK-dw fe*nr feK to *^r® ntw i 

(2) c?% fsnprtcw^r s— 

(i) ®t*p N ^ W *tRT ( f*W ) I 

(ii) ^^r®r *T«*l ^ ^tfw i 

(iii) wfc /&c *T *PJ< 4*r *rfr ’fm ^tf^r 

ntfaw^ i 

f%r®r»r— ■ 'aft 
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fWF®[ 

(iv) I 

(v) ^w®r 'row to ®»fro ?n i 
(vi; mm w *r^CT i 

(vii) TO*H m\ *!tfTO I 
r viii) CTO % T*»l$m 

16. &TtC*tfe falTteTO TO* TO*. fa ^fagl wrwl to ? 

'«t^T v ^ftTO *nr w fai Pr sfaTO *nr ^\c«m c§tu? 
^fB *5t®p w to *rfc* c^ *m '®t 5 ^ s civ vi siw *itTO y*m 
vm ^ vm faTO cto toi fanttro! ®iwi ^ i 

17. &TtC*ffe fastCTO CTO HftM TO ? 

(1) ftsTtro *i *Tfro to^** w ctoi «tfro i 

(2) *F5 TO,5J* *(i®TTO TO K \ ^ *ft*1 fa& 

^rfa^rr^ to «rtor i 

Note:—(i) finite to ^tfac^r to j N c^i *w tot 

tpire (, <to x toi ) i 

(ii) faFBtETOI Site TO^ S TO v£j^ TO^fTO 

(ftfct^ ) i 

18. ^i^cto fafc TO fadftos vtfei «rtre ? 

TOi s \ :—30° to 35° I 

urt ife TOJJ S :—40* to 45° l 

19. fa to toi to ? 

apm to f*rfara* mi mu *tr*Fj> ^ft^i 

^sgirOT TOtfw ^trar vcv toi ^ftsi ftftl vm to s * s 
3pm w to *ftn ^Prto to to v ^ fcftfa 

«rarr«rc i 

20. <®t*$* v 6 ttf*rc. ^pWc^ ? 

aprrt to! ,\fttl ftftTO* TOI TOfa to! 

ftp* ®niti TO5 V tfan *w to *finn ’rfero *roft m to tt* 

TO^Wfa^l 
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21. cVtfr* feift 31 *rte*f? fsaft v\w\z* 3 ot ? 

C^ra 360° I 360° c* 360 W ow 4* 

Wft* foifr 3*n w i 



No. 47 f^5 I 3Pt| *Tl# Tfal ^t*[3 x (Flfik 31 
< Valve setting or timing with flywheel mark.) 

A—faf^T* ( Cylinder block ) 

B —f%feT'STS' 5fCV ^JTCTI 5fT^ ( Arrow mark on the cylinder block ) 

C—IFT§ §^CeT<f s§*ni Vf^P (Marks on the flywheel rim ) 

D—3pJtv *f!V N t> ( Crank shaft) 

E—3® ( Push rod ) 

F—CTfarfa ( Roller ) 

Q—( Cam ) 

H—'5FJTJI *TN\T\ ( Cam shaft) 

22. <®t«J3 N ^fsR StlPn 31 C*fet f¥ 

■'> 

(i) 3FTrt *W ’fJtsf "rt* s lfc* 3CT 3TO 

fHPnR *kctw ww Mtflta tot i 

3fiTfa ll^jw C3 C*t3 fn^iC^ T.D.C.-03 nrRvt%v 
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*p w amfrm ^qtfr 

*p *p i ft*rfte atifeiR ^t$E*r oprjifc 
«sp ^nsre *jp i ^f& tp toe? (’WR C*TE^E*T) *t%1 
apjN "ft?Efo f*rf^ w ?m *ti¥jto ffifaiEsra *n^r 
f*ff^R f*l\ ?%l ^(fw? \*t$9l '5t\m nfW*R cwf^'® ^E* I 

Note:—^t»p x vs faiflr® c^rim ^t^ v c^foipfr$ 

?^E®T, ^ < tf^-'5'0 , '»lc.^ Tjt^fsft ?f?E^5 I 

(ii) *t^C*T& Tl fetlfas. ( No. 47 OTjJC) S— 

Cl TO ^ 5 t^ s «tPT Tl TO C^ ^tfr HRt¥ 

■ft?,?** *ffw ?froi wsu m^Efor *rf 3 pR foft to 1 
crow:— 4 ? w f»iji[«tc?re 3pm 
T.D.C. ipt^ 5^E^r ^* s tprctt ^ ^feto ^jtrci 

*rft (B) TOm *tfare to 1 

<J5 to (E) w wi? ?*rftsi ?m »it?X ^rt^ri ?m 

b.d.c.to ?t%i 4«r «ri «t»p s fcjtE*ft N fiFtfEror *tftsi, 

?JR "ITO,]\E? 4? W ftfrstOTf *p TO m 

-&C5 'BtWQ ?fTOtC^ [ (G) CWfaE? (F) *p ?f*C®E5 ] 

?tot nf^roi *TfTO1, ^rts « ?rfa *rt? Eta *rfE? 

\ 

fnftro W N ?froi aim wfc s ^rr^i *rf«m cffac® *§c<r 1 

23. Ctf*l < No. 47 f&V tfpjif) S— 

fcjtE*fr s ?m tpnrl ^re? ^t$?rl 4 ? w f5rfSr«tonr %*rfr 
*l»p s ^p to f3f ^r® m *rtro ?froTE^ nfwiw, c^tr to 
?froi itc»ra ^rt» «t»p x tprct* m ^%ro ^ 
^e®i ^tE^ 1 

3?ft rtc»ra ^ t^rpnr 4jtE*l ^tfff ^^c'® orft vftf^^r 
*d^c® 1 ■*rt^ m ^1 c^s\ <rftw 1 

Not ttRe^ ^ct, ^ wf«r “tmfo ^tn 

'fc. N 

^s«ft ct cto >«t(5t wRraRrs 
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24. <ii?t s w! ^r^T5T «rrf ^tftrcri c*tc»r Pf ^finart 

FMsrqfaCT? 

^jprij Rtf ^f*rai v*m*ri W s Rfsr® i 

^pr& *t*p c*Tl-cfa-R fsK stRer Rt&Tc*if&R 

25. 4?r s ®?§ Fsr ^tfircn c^tOT fa *pfasri 
qttw? 

stf-cfa-R %* tf»rai oq^i W v ^fwi 

26. ifllf x w| G^R faffS ^ ? 

4*r *rfc '®i^t? s ^5 <m|| w vim ^Ftro ^ i 'S'fct* *w 
^r x \ cfo Rf ivs *rrrc ri i RtRjjw w Rfinri 

f*rcfr f%K *«*t« «fail«rc i 

27. Cv5>5 s CR*^ ^WZ*F ^ ? 
c|tc^ m ^tftE 5 ? OT&1* I 

<rnR :—T.D.C. ( %1 ), B.D.C. ( *ftf1) I 

28. £-c|t^ w, c^-cl'to IrJto* fesil *nr *nr 
*Ftarrf%*^r 

(i) j>-<;|tfF ^s[f«R s—360° -r f%fwr«nr m«rji=feitor ss^Ftf i 

cw :—J-cif* 6 fafsrefs t^ v f«R -, 360 4 6 - 60° *1? *f* l 
<ii) (?Pt?-c|t^ §—720° 4- m<fj1 = feiffr I 

cws—cw-clr? 6 fafapat* ^ x Rr ; 720*4 6-120° *r* mr i 

29. 3Ft| S*f Cv5S v C*r«fetir ( T. D. C.) qfa Ttfcr 

(2f*tt^l I 

(ij v£|?p TO m*UW 3FTR CTOmi r^t^-R- 05R ^firfl 
awt* iR'X^ R^?r RRrettfra fafore T.D.C. 

*tf«rai %i *ram »mRtw *$ % *i tnRpr 

W¥tff RRc® ?&R I (,135 <$ft ORP ) A ; k ’’ 

wr* <Rfw) 
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fafcrcTF T.D.C. to TO*1 B.D.C.-4* fa* 

*® s -** totto *tf«r*i •, ^stfwFra ^TOi TO *bto 5rf^ &z *r 

'arrrfr to *ftro i 

srf^ *tc*re 5$fi> -srfr^^r ^ *rfTOl TOt* <TO* R<h ^ *rTO* 
*rro^ TO^r TO *fa*r ^ TO TOTO=r& *1 ^tfr T.D.C. TO 1 

(ii) cq ^fro* aprrt C5?tm ^r x r B »i^ ,, R cTO <TO =rt, 
^ N fro* fTOTO c^g 5ji ^to cTOl «reTO ^tfa^s 5 ^^ttc^r 
*fa$ 1 

(iii) fTOR WW ^ j**TO, C*td?t*T ^=T faRR* ^ 

?rw <4* fTO^tara ^f*nn wnmi fan f*to? ^*nt to *tt$ 
*tfarl fimp* ^TO*n fafaro cy® *nrTO *11§c$ TO fan 
^r s fro* « TO TO $$e»t TO TOre t 

<2*TTO CSftfr'R *ra?TOl ^TO^rl f*t^E* T.D.C. TO 

*fal B.D.C.-* fa* I *tfol TO f%1%'Qt^ C*tf5* 

*srTO *tfan, (i) f^ro TO *$c *r TO fal TO TOTOri* ^1 TOt 
T.D.C. TO ftro 1 


JFT^ 5^|5T 

jpt^ t&si 

TO {?tE5R 4TIESRT t*f 1©sit 

f^R 1" 

©RoTO 

10° 

11° 

13° 

164“ 

29° 

43® 

48® 

8-48° 

184" 

1-18" 

1-80" 

1*58" 

1*94" 

3*42" 

6*07" 

5*42" 

7-9° 


B|2| 


1-64" 

2*09" 

3*66" 

5*44" 

B*P8" 

7*76® 

14J" 

1*29" 

1-42" 

1-68" 

2*13" 

3*74" 

8*64" 

5*98" 

7-66° 

IB" 

1-81" 

1-44" 

m 

2-16" 

3*8" 

5*63" 

6*02" 

7-4° 

1B4" 

1*36" 

1*48" 

1*76" 

2*23* 

3*92" 

5*83" 

6*29" 

6*94° 

164" 

1*44" 

1'68" 

1-87" 

2*38" 

4*18" 


6*63" 

6*66® 

174" 

1-68" 

1-68" 

1-99" 

2*62" 

4*43" 

6*B7" 

7*03" 

619° 

r 184" 

1*62" 

1*78" 


2*66" 

isa 

6*96" 

7*44" 

6*88® 

‘ 191" 

1*70" 

1*8?" 

2*91" 

2-81" 

4*93" 

7*32" 

7*84" 

6*78® 

ao" 

: 

1*76" 

1*92" 

2*27' 

2*88" 

B*08" 

7’B7" 

8*08" 

•" 


Ft* tipm *tn—tfacs 
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No. 48 ffcar i No. i. sFt^ *rtsf¥^ (c^tir-c|t^ 
f^W«T ^j%*T I Flywheel markings (4-stroke diesel engine)] 
No. II. ) 

[Flywheel markings (2-stroke diesel engine)] 

No. I P.F.E.F.—*fcrfrr* fap|5„ $ ^fsr* C3R (Pointer fixed to engine 
frame) 

1— 5nc®$ s CJT^T* ( T. D. 0. ) 

2— Tift G5 © n ( B. D. 0.) 

3— ^C?T5f '9C*H 10° fwlT T. D. C. 

4— Israel casrsre 20“ T. D. 0. 

5— inmt Srflfx «c»r 5° t. d. o. 

6— jq^rTST itf"v STH* N CrFPSTS 100° ^t»F5Hr T. D. 0. 

7— itf '®t^ N 'SC^m 40“ facers B. D. 0. 

8— vSi-sf isl CFTSfB 30° «rl^T* T. D. a. 

9_^pn5 «C*R 30“ t%C*Ft?r T. D. 0. 

10_^C5I^ Wt*p,. Cftsra 40" 'STf^^lT B. D. 0. 

No. II. P. F. E. F—*lC5^nr 5 t*rfiw C3TT ( Pointer fixed to engine 

frame) 

1— 1 c®¥ n (Ti^nr ( t. d. o.) 

2— ^ift C®vS N OTTjT* ( B. D. 0. ) 

3__^C^ ec*R 16° T. D. 0. .*•' /. .:* 

GftWB 10* T. D. 0. yj^ 

6—fclflh 5° «tt«P&TS T. D. 0. 
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fawn 

GFtsj® ioo° t. d. o. 

7-4^$ C*fft> '9C*ft 50" f^PFlU B. JD. 0. 

c*rtU c$tm 60* <srpFT>nr b. d. o. 

9- ^nmr ■WfPptfiR C*ttS 35® ftwnr B. D. C. 

10 - 4?ps ^Tfc^jift cntf c^fsre 35* ^rnp&ra b. d. o. 


30. 5*1^ ^tc*ra <r <^t*r 

C*tfin *ft4 ffatif pTCR pp ? 

«nct T.D Q. ^tfro ^fasi jrft nfifif (^itrowra^) 
*froi, ^ ^1 *oRw®t (t^fapra ^) 

orfaii ct wr x \ to f®ltc® ^ 'TO’llPT 3Ft$ ^ 

I 

_ . fi&aft ^FP S CHtC^»f5T Rss fedft X 

* * 360 





*r«T1 s —to cgrtr^*r=T (to f®ifr ftwt* 

T. D. C. Tl B. D. C. tc^T Tl TO ^) ^ ir-ft *$pbt 


*rfTO*{^1lTO 1S«1 ^pfwl 360 ffal ^Ff%C»T WMTO *rtTO^FtPTC*RT 


Y*m «rcn i 

% 

*rtTOTOfprc*ra (wt ^c® ftsift ^fsr® 

i 






x 360 


fedfti 


*T«t1 :—T.D.C. Tfl* ^$TO ^froi^jpTPrwf ( *ff*fa ) ^ 
WHT *RW 360 «1 ^pfTOI, 'STOPT* TOT *TtTOTOlTTO ( nf%ft ) 
fShri w ^c® i tt^i ®tTO*r fesfhr *k«t i 


31. ifJE3f*T ^1 Ttfer ^f?Rtsr pTSR fo ? 

(i) ^-gjfv-^sjfinr:—360°*rf*rf»r<itOT fesfa 

i 

«to :~6 PrfroT* s 360-7 6 - 60° aFJtf '$TO l 
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(ii) :—360 -f Wt* <feftire amn-WTf 

f^thr i 

CW S -6 ftfaratt ; 360 -f3=120 o apt* $t«r I 

s 

<?FftK§w :— 

3 ftfa«nr-3*tw i 

4 ftfa'QT* = 2 $W i 

5 fafa'ST* - 5 *few i 

6 f’lfa'GT* = 3 'few I 
8 f>ifa'QT*=4 'few i 

10 f*rf»wfa = 5 'few i 

) 

) 

) 

*rm^*T ( ?nB ) = 360° 

» ( *lt$ ) - V ^^1 31416 I 

32. <?*u f^fs^^nr 'stwr&t* wt«n m*^*ptc**r 

^vo <£ftK 'SrHi ^TtC5 'felHC*l^tir ^5 ? 

*rflwaj*Ftaw-r» ( 31416 I 

'StrofrBrxrr (31416) - »rt*^Ftnw i 

csf^rf 5 ! x 2=«trori>T* l 

’ rtT *V Tt TO « ^^ 1 ^ x 360 _ m ^ C ^, R , 

33. 20 c^rf^farfet^r 

art# 10 c*r$>Pr&tsr <5rtPrc*r Fsaft 

'srtfai^? 

^ •- <^ft^x360 =ftiflT - , ; 

10 x 360 _ 3600 
20x31416 "62 832 


cqarc: 


57*3° l 
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34. 20 <^t*r faftOT* c^t* 

30° ^ (FrFfcfaiMir <5rtf*rc* ? 

360 


TO^FTC**I=20 x 31416 - 62832 
30 = - l^ - 6 =5236 CTffcfrfrt* 


|1OT *WI i 


35. TSf&K I 


3 f»if3T8l*-l, 3, 2 

4 f%fwfa -1, 4, 2, 3 

5 -1, 5, 2, 3, 4 

6 ftfaafa-l, 5, 3, 6, 2,4 

6 -1, 6, 2, 4, 3, 5 

8 f*lf3r«fa = 1, 8, 3, 5, 2, 7, 4, 6 


*1, 2,3 
= 1, 3, 2,4 
- 1, 4, 3, 2, 5 
= 1, 4, 2, 6, 3, 5 
-1, 5, 3, 4, 2,6 


36. *pfatfirc. <sr£ttT l^f^R i 

12 V frr^n—A=l, 2, 4, 6, 5, 3 

—B-6.5,3 1,2.4 


3 f»ff5[«nr-l, 3, 2 

4 f*rf*r'Sfff=l, 2, 4, 3 

5 f*Tf*T8t*=l, 3, 5, 4, 2 

6 f*rf*wr = l, 5, 3, 6. 2, 4 
6 f*[Fr«t*-l, 2, 3, 6, 5, 4 

8 f5rf’r'QTC=»l, 6, 2, 4, 8, 3, 7, 5 
8ftf8wftr-l, 5, 2, 6, 4, 8, 3,7 


= 1,2,3 
-1, 3, 4,2 
-1, 2. 4, 5,3 
= 1,4, 2, 6, 3,5 
= 1, 4, 5, 6, 3, 2 
— 1, 5, 7, 3, 8, 4, 2, 6 
= 1, 7, 3, 8, 4, 6, 2,5 


37. ^ptsrtfirc *nr m-i, 2,3,4,5,6 <i& 

/ 


w ?n ^ ? 

2 ^pk 3 ftfa'St* <rsr *pr ** 1 

ftfa'm %f*rc *rt * 1 * ^*r srsfirc w* ri ► 
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W5 S 

wji ^tfr w ^itw w 

opt*-<if* ^fro* a?m ^ *jt* <§t* ^rtft fuRr 

TtttfiK *r$t* '■reprfflt 3p*i Ffafirc wfa W» Wntf 
C§tOT CSffit* apTft ifajfo (^rrotn) W 

§^ s Rr ^tfe'Sl^f ^t'STlI « ^OT^Tl ftfft l.lr ? f 

*f*ro ^ i 



sgsqsi <<5l*f}1=B 


$ts»i *ti"»r 

( Fuel injection pump ) 

cq *rf*t tow •M to *rr**f w i 

fropr fnro ^twR *rrr*ft TO farc tow nw 

cst i 

1 . y?»r ^5W^»tsr ^ «r^tOTT ? 

(i) ^{CWR ( Solid injection ) 

(ii) Stfc ( Air blast injection ) 

2. ^CWTOT *C*T ? 

c^fi C4WOT TOI from ^fro csr cro TOl 

tow ^itw csto ^rc^n *w TOtre 

^WV|S( TO I 

3. 5rf«r¥ v ^ <«ftr 3Tffc s t^cwTOr ^Ww w ? 

(i) *tfc"*i?r C'^rntc^ toi ^wf 

^rTOTre *ff*ps s to i 

(ii) w«pjjs N TOrt* csffiw toi *ictw 

C52t to i 

4. 'fpm *ffc >, ®r ^fwl ^ra®r ? 

(i) ^opr *Tfx~^r c*rcro toi ^TTO %5 ^c?pt frj1* 

*rtc»flr ceto w» 

ntr*i* torr ** i ^tw *rw c«ptr f*rcS*r to i 

(ii) *rtc"»nr cto*t to*t to*t $jt* §to 
antf^fS estate* fRR *rtt" p Rr cwtt* fm to*t <w i 
*f? <?fo fafaretc** '^Pr ** to atirfaft cTO ftdw to»t 
fcrta W\ «rrf%OTe fuw trwr *ttr*t* w r ** i 
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^ w c&i *TC5 if? i *stjtf^f5- 

^ *rora ijwj *rtr ,p is c^t^f *fC *rtr* ^11 

No. 49fff*l “fa<4.f«."fC**TWCC.A.V." 
Fuel injection pump) 

A—'*n'®5c<sil> ( Outlet nipple ) 

B—C$^tf? ®1*F N f*R ( Dolivory 

non-returning valve spring ) 

0—GSf^mfa ^-fafctsfa ( Delivery non- 

roturning valve) 

D—<®t ? p s 5 rfC 9 tt^ ( Valve support) 2> 

E—?)TC^5T ( Barrel) 

F—^Pl CWI ( Fuel chamber ) | v&t* 

i|spsft ^1 fn^i c*i# TT?1 ^oier ^rfc^? 
f%M I 

G-^ s (5 % Tt ( Toothed pinion or 

quadrant) 

H— WJjfvT ( Control raok ) 

J— StM* ( Plungor ) 

E—fsft ( Control sleeve ) 

L—SffgfTa fsriTfasrfa (Plunger returner 

spring ) 

M -1%(° «n ( Spring returner or look ) 

N—'iljT® N '5Ff1&\ CTt*U Tl 3j» (Adjnsting bolt or screw) 

P—BTf 4ft ( Lock nut) 

B & S—<frft CUM* ( Cam roller ) 

5. “^*r ?i “f*r. <s. fe.” (Oft «ttc* a *tw 

(No. 49 fas cirtri) ^rt^n ^rtv B.D.C. stRiri, 

tprai. fluffs ^p[\ faK (B) w 
< 5 ^ (C) #rd esn^m sttsfra* stfaai nw 

^ i «rfafB *ftM ;§*ftcs csf 

>^ri 
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iron 

ft* =n «rtfwr c®n«t N WOTr 

*tr® $*rra ti *$r® ntr? i v\4 ^*rr? *$t*r vfjjt^s jt^f 
*tc*r ffitS **far® i 

(0 ^irft(P) *£**fwi, 4m*r\$K $ 

(N) *%l ^ 

(P) frftfc -qfavs i 

(ii) ^^»P)^^%1, vflJt^Tlt^ ^ 

iN) ^ *ta cs^jptw* *rtV *ft* p t toito *fari, *r* v 
(P) fcftfc *f?re i 

No. 50 fi>3f | “5Pf M fZtft T f^-WST ^ (V&tiT 

( Bosch fuel duplex three-way cock filter ) 



screw) 
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0—C^C*T& 5Tt§ ( Ventilating aorew look not) 

D—*THT ( Cover ) 

E—cnsjartlf cnnrsr JQfsCTT* (Cellular paper cartridge filter 

element) 

F—Trf^l 3$rnr »T**n ( Discharge chamber ) 

H—riJspft CTf*^ ( Tension bolt) 

HI—GSfsTTffa C*TT& ( Delivery port) 

K—srtvS^ QgfiT STf5f ( Mud drain plug ) 

L—t^CcfS ilTT^I JTfa ( Fuel inlet shown by arrow) 

M—^CfTcT ejfSTkon, $m\ (Fuel outlet shown by arrow ) 

N—( Throe-way cock ) 

s—(No. 50 fm 

fcxft l to i*m 2 to ^c*»r ^rpi hvs (L) 

fr^nr ^i, fa-«Ri (N) m) (M) *t*i 

vft i 

%$f5 v£i *n fm fe**tc* ^ mm nn I 
G*re*r s—fsr-'ec^r (N) w «i^rv ^tes, M>nr 

i 

1 ^ ^fire's ^c*r:—fir-'sw ^ (N) 

4JtW1 2 TO ^JtRTI min 1 to fafetw* c®f^prrf% 
cnrt> to 2 to ^tw sitfwr i 

2 5^ f$c«T «—Q-'flor m? s (N i ^tarflrv 

«a&tan l to mitral Him 2 to refsrerfo 

c*rf& to l =i^ tot i 

finfrftr *tfwte s—-1 s-to w s (N) ^rpt 

*t«l TO ^(%9l, *1? s iftfr (C) 5Jw %i, 

■'$ (B) «JW ffal l&smm Cstm fa<^CTO ^RT5 (D) 

t^nn i 4%^ ^rft?r cTOf«R whn 

^flr® I ( thoroughly washed in benzine ). - 
§*rtc* nf&tot «TOft=T *tfronf 
«rtit*R f^Bir^fro^ toR i 
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7000 Wt* *rt fa^t* 4faE*H> 

*rf^t* *nr c*f*K4 ^«r *$< *ror. 

c^ffo*rfifc $ (B) ^f*rai Tff^r i (B) fcrtfc 

No. si ft® i *mrft*r Sit* t & i :® 

(Pipe connection from service tank to fuel pump) 



A—^531 ^•5^»r=f *TW (Fuel injection pump) 

<B—tW N *H" ! 1 ( Feed pump ) 

0— OT^'eTff fiHJfil ( Secondary filter ) 

D-£Tt^rrfr ( Primary filter ) 

E—^GI®1 ^ ( Fuel cock ) 

F—T>Tf^ ( Service tank ) 

G—( High proBBure pipe ) 

H—GFl ( Over flow pipe ) 

I—4?H? ( Air vent pipe) 

6. *rtc**f *j»ra®T wn Pf ? 

(1) yzw fcjtc* (fcrr*) i 

(2) ftrtrar ^f n o*t*ri i 

(3) ftto *ra*Ttir wra ^c*r i 

(4) nw ** <&*r *rrvrteP ot i 

(5) fpw ®Tt$Ff *&s *$oti 
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tot 

7. ^«r f¥ f% *rrihr *ttc^(TOTi 

f*r <4. ffc. <itcf ^fsrfr tops* *r w) ? 


(1) ntM ^f« i 

(2) sjjCS*T *ft«pf -?|fjtsi TO N $ I 

(3) aW? i 

(4) mm* i 

(5) mm* f*fct*m* f%t< i 

(6) *Jtt*5T I 

(7) TO I 

(81 TjW\ ftfmR *1 cTOtejRH? 


(9) ^ N d?m fir*. i 
(10 i C<5f%*tf* 5R x -f*fct*fsK TO{* 

(11) refemft r 5Fp s 

W i 

(12) refsPTtfa 5R/f*frr*ft< ^5t^ v 

f%&tsrsrt^ feK i 

(13) *rr§i>c*^ ft*r »i i 

(14) 4*t* C*«i> ( vent ) ?TW I 

(15) cmf«rc m*t i 


8. srteitinr ^*r?r f¥ to* ? 

(i) TOffarfr ejtot* m *?£—(«tfsi *tfri ) i 

(ii) ^rf%^jt^r 4^—(csm mfci) i 

(iii) TO$m* Sf,*—( **T&1 ) I 

9. &Ft*r QFt* f* *t* ? 

(i) TOrfe*Jtm Mtw*r m &—micro* c*r$ 

to*t m*ffajt*r ^ fw*i m$ to *$*i *t* i 
?gc**r to*t mm m i *w w$ i 

(ii) *tfm*rrm aL*:—rofifajH *r£ *jt^m* a* 

apn ^ TOfro mfror *jfa J«^ v f*rfmra 

*{d»t*r fm** TOI TO fro \f**i *, TO to fro «ttfTOr TO fwre 
%f**1 *T§ mTO TOI ^ ?f**1 3«t**T TO, §*t*TO 

^frow -TO mf^ro k ire i f**r*te ftre ^f*re *T$ mre* 
*tm $jf»nri ** fw»r mm to to fcgSi ^*9rm$mTOf**i 
on, ^fro* ""fa mre w *t*fB*jt*r sfc micro* ^c*rfc 
cmff wfw *«*r* to to to ^**r 
^*ito i 

• a • ■...• 

; from—10 
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tow 


(iii) wrfarftr to «r*ri *tfai trtit* <am 

fCT®T 'Sim *t*1 5j[3[^ ^fal ^TfC** I 



No. 52 fas i *ft**r ?jtcirc*r far fa irtet* *rfa* 

( Pump barrel with various plunger position ) 

0—Sftgrnr ( Plunger ) 

D—STfJ’fl ( Place of barrel set screw) 

E—STtf*Wf5l af ^ ( Helical groove ) 

V — ^ H|5 ^ J1 «?I UJtWSI Tt 5N> ( Vertical channel or slot) 

G—'anT^^TBf ( Annular groove ) 

H—( Barrel ) 

1 v® 2 S-^tSTOTT nfa-iST—( No. 52 fa CfftF ) Wft-iOT 

to j i mi, #tm* b.d.c. *itt*t*i* faw wm 

( A * B fa ) 1 

2 s—srtvtv t.d.c. c*m i 

3*4 %—■ *fa* tot *i tout* c^rr^s sfat* 

to i l * 3 *wr .•-* b.d.c. (A * B ^fhr fa c*r^) 
*xtr*c** fa* ^t** i 4 s—fftet* t.d.c.-oi* 

fa ^jwiFw crw (A sfr* fa art*, p* *rt* 

*rnre *rw* t.d.c. *t**i *fa it$ nr* ) *t*fajt»r 

w *Ttc** cnfS *t*i *it* 

'®iOT *m i 5 :—*t*fart* srfc *jtm 

c*rf£ imi fat* ^or* <*c** *rw ** *1 i to fa*fa»r 
^ *rm ^=ifar 
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10. fra*r *rtrat?r i ^t®rcra f¥ 

-■^tw? 

*rw *jtra®T *&® cwPr^tR ®fF; 

■fnw cemt* nt^cn ^t$c® cits, o£r*mr 

*$c® 5 nta^ fcfwi -srrPrr® cw ^n i *tcot to c«mti 
-<Tfc*r fT vfw i 

11. sr^-firifarPrc, ®rt^cra 1% w\m ? 

(i) ^-faStiffsR *t®p v :-Trfa *tr® f®®i& 
^t%® cw*, fro ^ ®t^ x f®®* *$c® Tffer *rfc® ora ?rl i 

(ii) rarfMtfir ^-firfetirPR <ei«^ s—f®®* ?rr%* 

*rr$r® ora, fro ^ *fe® f®®t* ^tt%® ora ^n i 

12. fra*r ntratsr <^sf*Rtft f*ff 

(i) c^r fs^ ntm* cmra ^n w 

fPPT 02T i 

s—irtst* q®$$ jm *m ®®^ 

1 %^ ^rrratara f®®?r sfroi i c«mra *rr$*r ^rtf% 
■*fcn i tt-rats flttrt ^ra*r 'srciPic^ *rr**t *f*n ^ ^ 
c«t*rra nt^c^ <tf% TONI *sf ^t?r *rc*r c«pit* * 3 $ct 3.1 
■ «w ^c® topt ost 3d i 

(ii) 5R f»pf ^%*r *ftr*nr c«r*m ft* *tf*CT, ^® 

■*3 ^opr ^®r css i 

3 FW:—starts STtrsws I®®? s®jt^ ^ra*r *tf*t *ts 
®ts ist^c® *3 f%^ *fssl sjTtstsnr f®®s t>f#rai i 

■■fft c<sm *rfc*r f*sfti stf% *fcri stem tpomr ststs fra*r 
*icto* *fw *fssi *te c«f»mr sterns nrf®r wm^n n< *fssts *nr 
*r®^ c^ft ®®^f ^ni®r w ^^c® 

csi i 

(iia) ^R C^TO C«mf? ^® C5£t 

?TI I ' -v': 
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9t«rfa fm *im tot to few to*t 
1*i^ *f%i 5 TOt*nr f^sir sfatf ^tfro i [ No. 12 (i) to* 

Otft ] I 

(iii) ** f*if ^frot *rrcTO fct^fsrc ftW ^<h w 
^cw^m *$r® ca ** wr ^n *$*i c?faro i 

^ s—OTt* TO*t*T9 ^nt*r nw ^fwi *t$ 
c«tro *itfe*r?r *rrf% wnwi if ^f*ro c* to »rfflter TOt* 
frjwifttv ^r$ csr i 

13. fCW *ttCTO C«W3f ^5 ? 

wro *rw « foft to 280 700 Itotto to 

wt* (4,000 10,000 nt&Q to wr* ^) i 

14. fCW *Tti7TO f¥ TOt*t ^75 *tte^ ? (<£PF 

■*»t Tl ft. <4. ffc. frft*T) 

(1) tnwfa ^r to i 

(2 ) tob®t *1 TOT* ft w TO* i 

(3) TOtt** Wf*TO 1%R <$fR x ^5 TO* I 

(4) totc** f*frt*ro f%r< ^tfa*i *itc® to* i 

(5) <?®f*I*Tf* ^R % -f*fct*f^ TO?** W *t*T*f 05f®l*tf* 

^-f*iM*ft< TO?** f*frr*TO fefc-4* cfcftf ^r to i 

(6) ft w **r%ff*s *ra TO i 

(7) fcjrrofr* ^to «*** totc** ^ s&ro to i 

(8) raw* w *ro m ^us tot i 

15 . fcw*rte*TOTOifcw 

*rfwi ? wn few few ^r f¥ 

^firai ? wn few *rw ii*ri iMsfwnr w 
e**it ^sr f*p ^firai ? to*i t^e^ir ^ *itOThr w ^ 
c*r% ^ fr ^fwi ? 

$TO* TO^refS <£R** &s* 4^^ri ^j^fMtt**TO1 

TO, Hw « %** *t*1 TOi* *Jtm*i* fe^* ^{**1 
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tit ^ 4tjFRT TO1 3p*T WJ?l*r fff I fwffaff 

fro«i 145 *jTO No. 9 «roRr c*r^f i 

16. *rw f# ^fwi Tot ^c? ti few totot 
TOTO? 

^jfsf cTOTOre ^tfasn farm to to faK-4* cfci s TO sttTO 
b.d.c.-c^ TOro »nw tocstcto fam cntf =fl to*R cTO 
<to*t i 

4tjtfa5 cTO c«r>TOr ti *rrfat< c«prtw TO"tt c*rrt> toi 

TO*f TOWCTO TO I 

**apr TOTO TOjj \fall ^fJT*r C*TTO falTO *p 

TOt$to*h <R^TO?rtTO faroro far< tofiw t.d.c.-«w 

M 

fro TOro TO* i ^rtra*r «iw TOtm TO TO*m toa to *ttf*c®r 
T.D.c.-ro TOto to toto turn's cTO *i to v "R cTO to 
*fari ^^TO to to trwm TOtronr *P5*«I *rt* 
TO *itcTO TOi croil Ri TO sswi toto *fF»f 

*f*F5 «TO i 

^n*T TOTO TOf *f*TO TO TO CStTOS CBpRtft 

s^-f^TOfa fti>RTO fan TO*tra w ^eto 

vr^ftfrrrom fat* totw tprai *cro to»t fTOTOro fa^r 
csr to* i 

TO*f c*ra ?^to to to PTOro far*-^ toi ^eto *w 

to TO*i to i 

17 . Tgpm TO*ro TOPr c*rlifc f# ^firan 

(PrPtPR w ortfro. TO#) ? 

U) TOPr c*rflK (PrPtPR TO#)s—^ x Pre* ^TO*n 

<4* TO PiPraflm* Pto *1 3FTO c§f* faro ( TO’t) 

T.D.C. TO TOe** i^apT ^pffR fTOfa TO ^fro* outwi TO 
toTto TOe^ '^w i 

(No. 53 fan CTftrt) ?5 eto toto (H) TO^to* *rTO*l 

fcjr* toto to ^cto TO*t *cto x "R faR** ** N TOnn, 
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*rtt**ft ^ Effort *rfr»t jm ^finrl ^ 

ftf^W ^ ^fTO W ^*itnife ?rf*Tt 

(n<) tfro i 

«Tcfe"R "s^rffr *nwr wfa * 11 ^ opp- 
*fft**fa <srr^T>E9ii> ffi*r«r few to*t *ifws *rtro 

^rst^ *ws ?t%i *\tc°tt ^t*rf*K (G) spjt^fwr 

wftv-dw (F) to ^Prai toPito (A) nt**t 

(C) TO ^Jt^Wtfo $ (D) toi 
*rtr*fo Ttfem «‘rt (J) ^fro i 

c«tTO *rtn , ®rt^t^ ft*r jwr to f%$ ’vPrai, *rfcn 
TO*T *i< to fai? ^fro i 

(ii) fettfas. c*rfik (artfat ) s— 3 ?jt^ m^to- 

*mtft* *rPm , rofei* t.d.c. ^iwr ciFtPrc ^ 

^Prc*^ ^fro i 

^npr tot *tfcwmra $*rsr ^rferi *rt$*r 

*r«n ^tfor <roar nti* 35 ^ rt< ^fro 

w ^j4t»f 3jr? vtiRi» ^Prai (•$<) ^n*r $f»rai f 
*rrt**ra «rapflfi •rtw ^7t*r TOtw ste* i ^ 
TOT ^nfcfcwfr fa*f*T SOT *!fotf5 WlTO *£OT 
*1^1 C*iS *f1X**ft Wfa> 

I 

18 . cfljt^rtoFT obto. fiffcltf Pf ^fwi ^f%^a w ? 
(No. 53feac«t1jr) 

sot $tos*r to «mm ct^ w ^i ^i toi* *£* s^ot 
*ijfs s to »w w *ra ^i?r f*fci^ to i 

a&re^rilto ^ (B) ijjap sfiral *m *nwr *i*iPn cqfro tttra* . 
c*i$fTO ^rtw ^rt^l^i w P*riP| , « Pc^ 

#1 . ' : ; ; 

felt «*iri^TO TOPrat^r ^tnPrv^ 

(A) tWli cifan ^01^51^ f (B) Wl ^firin' i 
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No. 53 ffcar i »jijPw r m *rw 

®TC5f *£C^*r *rw (Fuel pump coupling 

attached with pump driving coupling and flexible coupling) 


a - infant 

( Vernier coupling) 

B—3£ 

( Adjusting screw ) 

0-^f 5T^fTv 

'4Nt%° ( Fuel pump 
driving coupling ) 

D— (lock nut) 

E—3>srf5iST ( Engine 

body) 

f— mt^PRsr Wf»R 

( Flexible coupling ) 

G—’jnjcj w Wfitt 
(Fuel pump coupling) 

H—( Fuel 
pump body ) 

J - CTf^ ( Foun¬ 

dation bolt ) 




Note 5—^Cffl •W (C) *IOT 
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'Starts f^?*r 

^wfV-4* (A) -?fw\ •m (H) 

^prftfi, «tti"*nt ^wflrc (G) spjt^fwr *t*rf®rc-*ra (F) ^ 

**i i 

19. GfifatiT ^ffcs T ? 

(i) $ frftfe fwt*r feK-dw cfo v *R N Tffan 
•ttPTO Caffifa *rrMl T&FT i 

(ii) v£,j|x5 wr#^ $ ^ f?rc*T f%K-4* cfc^^fwl *rtc**fa c«t*rt* 
^ftTl i 

20. tfn ^wTtir c^t*r cOT-ftr 

^i^«i IV ? 

3 w*r ^ *ramr wm ^et* w <mr?r <tr$*r 

¥ff&srl Tfo* Tl 3*rc»nr t'EET-fB«r x ^PTfB^I I 

21. *rfc**fir csmtsr ^ ^rhr ^«i fV ? 

(i) sw*t *n Tgum *t%< 5 c^ fsret* ^t*r ^ *ra* ^ni*r 

f*r? v ^31 can ) 

(ii) ^tfPT ^t^ s f%K WffflRl C»fOT i 

(iii) ^5t^ v fttf<-«<Rr ^ I 

22 . %^cw^*f5f ftftrfsrc. <irc* cgptftrc. siiV 

i 

(i) faftfsrc. *rtV s—^ =ro* *itt"*r?r c*m *it$*r #nri, 

ut? iffl *pr (*j<) ^*r #ral 
i ft*f *r w nf^ro rito 

*tfon srt^ *fe»iw fc*i* «rtV, 

tejfaw* v£jjir?n ■sri^ *ram *te»r frfefirc ffo «iftw i 

(ii) ^c«r ,; f *l5T csptf^ *rtV s—fe*ifM* w *iw ^fwi, 
f*m*r ^s ^tn*r nf^r® ^ 

art rtc*nrc^tfws. *rlV $5r v f«rw ^jt^n 
^im ^i*r frfcfas fce *$1% i 
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*rrfto c*rf* qttor viijt®^, «m stori cm 
i *1 tote *t*m? ^ *toi 

i 

23. ^r*r nt^ftr c‘«totto ^-ftotato <et^ N <to® 

(No. 49 to c?t^) ^wft cmm to5T *i to*r (A) 

tpm, retotf* to (B) ^toi »i$*i, ostotf* ^* x (C) 
^sp^ s »rfc*n^ (D) *tz*s *\tv& i 

24. ’fW? trtat* ti f*to ? 

(No. 49 to art*0 *rtt**fr c^srsr *i tto 

toj&t* *T*1 «lfaf& OTf* to (L) toj> *1 ^tol *1^ 

*pf*re i stet* to *t^ro ^1 *rtw c^fto 

wm*tTy x to^*t torto tf®rai ^rte *ftyjto fctton 

*tft* i 

m nt*^ OTf* *rr p f *rf**i 

ntcM? csFtf^ m *fto yfe* i *rt**r c*rw ^c®r 

«WTsr f*rfc( (R) v£)jt^*rffo ^ (N) *rto I 

to *1 to cto (M) ^tf»nn, *rw* to (L) tto® 

i srtvt* 0) *rfarc*f* (K) to* ^Tto i 

to (K) ^<s N f*r tor (G) *tto wi *tfe* i 

25. fc^r ?itc^r ?ri fatost* t 

(No. 49 to C?^) mm Cutoff* ^5t*j* N . ^* N ’Ttt«Tt§ ^ 
Wf* *\$cs i *jtcsr*r m$ ^ tprai to k^cs 
vti m\ *jtt**r *1 torafaw fwre citor *1 *itre vtcv 
^Mto ^f*c*r *rfc**r fc*far* to *tto i 

26. *rw <^f*Kifa f¥ fa cyfairi 

yfe® ?x ^r Pr. < 4 . to fetter ^ ) 

(l) cfa frt* nto 
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^fwi, fcrrrar ^ tpnri <tt**f cwts *^r® ^qvi ^rtf^r 
«t< ^f%r® i 

(21 3*m*r *finfl ^ («J<) fOT 

it*Fj> 'Sft^C^ f3ff*r *^t® C3*T ^ f^Rl CWfat® 

I 

(3) ^nr*r ^cSt*r *rfa ^ c^rt^ri wfa *rfa s $ 

f^*rjr ^n c®*r Ttf^r ** f%^i c*rfac® 

i 

(4) ^£t*r ^xt^ ^ nf®F"tw srrfari "tt*pj> \jrtort 
^hi*t to rtes ftsn c*fa® i 

(5) m ^r$ >j*cro *ff^w *rc^ ^far® 

«rt*rr* f*ft=r, srw* f%r«-TO t.d.c. »w b.d.c. \ 

(6) c^i ^ ^ ^jtro c^rr^n rtoi* •ftc^sr 

ft*r*r =ri •rfwr *f«ffa to <rrf%t*r to ^ftr® 

'Q $TO V f*tfTO C^fB- ( <f*T ) Rft5 I 

(7) ^cto ^=reSt®r R*rfwfr ^froi f*r (*t*0 ^3 P*t *tf*nri 
-r^j? ^rrt^n <ro «ro ^froi 3te?rTO t.d.c. *\p\ ^froi *mt9 
^Itto %?p\T> c*ftf ^1 c^tr^T aura ^ton Ttfroi f^i wto ^ 

^frol cffat® i ^rr^fosfi? f^i*TOJ ^cro ^cto ^ 
c®t%«rrf% ®t^ v f>ri> ^ f%K ®T*r «rfTO i sjcto ^ ^r»t 
^|% t® ^<r c®f®retf% ®t*t\ fro i «tf®fB *fft"TO 

c®f3Rtfir ®t*T5 K c«r%® | 

(8) . c^trn 'srcro cwfac® i 

(9) «tf®fB ntr’TO «4jt®«rttoifc cfrfat® (^f"W 

fro*M 141 No. 5 «rc** cro*r) i 
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*rr^f 

fzm (Kind of troubles 

of Fuel Pump) 


CW-SpiS (Kind fa fa uf3*l 

fu ufinrt fa ufitre fir 

of trouble ) ( Possible causes ) 

( How to get remedy ) 

(1) ^CFT «KW (1) *fft**r 51WI ffitU1 

(i) cfjrfe^m $ faui arfafa 

nw ^ Om 

ufirai ftem utfuu ufare 

m*\ ? 

f^fai 

(2) *ftCM<r SttUfa fit* 

(2) trferfa tfa>1 

T.D.0.-C5 Ufa f ftu 1 

cfcfa m\ 5ft^9 ufal fa> 

(a) UTtCUar Tl fafa'STCH? fas? 

^fas f§Fr i stT^ru « 

Wfffa Piu«*ffcu 1 

^3TCU®r «tT?t*f f^tu wft 

(b) SIM? fii>faUfa fat? afa"fa 

uficu i 

ffa 1 


(c) stt?mr‘ fiifcTwfa fa; utfari 


CflfCUl 


(3) csfarffa sR-ftSmfa ^t*pr N 

(3) <3i^ N ^fanrt Ultfa 9 fl&5fa 

«IU1 nfufCT Ufa ?&U 1 

uf? *fa urul aft^u 

^fac® s^fa i 

(a) CJSfalTtfu «t^ N 

(a&b) fa* Ufa® fjtfa 1 

fa; utfam cm i 


(b) csfaTtfs «T®F S 


fa; d>*m ufai oitu i 


(4) trftrfa wr, stfacs 

(4) fliwfa ^ fitcw uft re 

ofll fifara^ ^Ic«t i 

flfal 

(5) fafa-jw w man &$1 

(5) ^faiti wm fa| uftps 

fafe ^csT, umu 

1 

*ffa mm w Ttt m 


TfUl rtlul «ttfa^ 


itttrfa c*fa? ^fifl ofll 


^[ClfU U£5U <T-tiJ C>l^ 


ftlU ^%| fa| ^C5I < cu®ft 


"%'S pfaffif W) i 


(6) JR fafasto? m uu 

(6) urfa, pisftfafa * u^fa 

« fnfafa c*§ $ 

fa ffa utfifi HT%1 ctI*^ 

^U f$CU, fafa? Tfai 
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OfT^“3p|5 (Kind 
of trouble) 

strata aitcacsrs fasa ffaca 
ai; fcaa *tcw tot afaata 
aaa afa nrn arai caw 

*n$C4 ($af$fa$iljl*l fCW 

^trc^tsr $a$ N fteeaa ctt> 
35 atea ai) i 
(7) §srf®ft^!Tfa TOTO 
ajta <71&-ifif ™ C^T^T 
TO^ta CaMt f$?r | 


fa fa ^t?‘l 

( Posaible causes ) 


fa afial fa aFfaC3 $5 

( How to get remedy ) 



(a) m few 

^CW 9 ft" p ( ^§nta 
a^ta*! ? 


<1) 


few nrc"*i m ^m\ «ffarc«T i 


(i) caat&c*i»ia ^ 4a° cvBfaarfa 
’tfacaa acaa*fa ^sr afaal 
?T«s1 alfaa ^faC'i ?$ca i 


(a) c®faatfa aa-fa*tafa 
aa faa afae^i i 

(3) srrateaa afac® faatca^ 

I 

(4) ntc"a aa few ^?ca»r *itfaw i 

(a) ^ fate >TS5f1 *§C3T i 

(b) Unc^a aa cawi i 

(6) art 3 4 5 6 ? 4 ai §as N fafaaa cafo 

aataa ai strata cafaea 
ffaal aa few ®jcw nw 
aca <7$taea ffaai fa]> 
afa *rtonr. aw to c*n 
te (ai ai 'afaa 
TOta) i 


(a) ®t^a v 5tfa'9 afare te i 
«tcaraa ^e^t aT^a s fafe 4V. 
®t®|a x awt afara a^ea i 
(3) straia <*ia? artew awt afara 
^ca i 

(4a) fanJta afwta afar® 
te i 

(4b) few aa *fert ffaca ^ca i 

(5) afa aataa fa| afaca a^ea i 




*tr*f 
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CFT?-^ ( Kind 
of trouble) 

fa fa FtFl 

( Possible causes ) 

fa Ff?Fl Fflc® ^F 1 

( How to get remedy ) 

(1) 

orfm *tw 

^^1? ^F° 

tttsrtF T.D.o.-c® 
5Tl Ffttf? ft 

*ro ? 

i 

t 

i 

i 

(1) F»rtF m ^ i 

(2) CFtFfF F*F ^$WI 1 

[ 

(3) FI 4]T$ s Strfc° Q ’FF 
$§1®I 1 

(4) felfCFfe Fl «FJl® N Wt1fc $ CF% 

^CBf | 

(fc*tfaJB* FtFC 1 ! FTtCF^F 
C*tt1» CFFtra FFi ?§CF ) 

(1) FTlF FFFl' Fl%F5 *§CF 1 

(2) CFKtF FF^t F#?5 #F 1 
(3&4) frtc*r$ fi •srivs.prrfo ^ 

4Jt® N Ftlcsi^ F*fFS5 ^CF 1 ’ 

(4) ntwft 
t.d.c. f^ftf 

^5TF 

Ff^c^e c?^t Ft? 
CFF? 

(1) fcjTWjf FI 4Jtv&Wtfc $ «J5f Fl 
f&Fl | 

(1) -flHv5 v ^tlCF^ FfFC? ^CF 1 

(5) StM? Ctfl 
T. D. C.-4? 
ft'CF cim ?i 
*j?r 

(1) manr <sTfa?i fi$rs w 

(2) FTIF, CFfaT? 4?" 

iffa FtCFI 

(3) C®f®!?TtF «f^F % FttFfift? 
Ff% #3 ntCF 1 

(4) FtC’FF l>fafa 4Tm N Fm 
^CFI 

(1, 2 & 3) CFF FfFFl F?3) FfalJ 
FtcF 1 

(4) FtFCv5 #? 1 

(6) 4F FI 4FTf?F 
WF? fcttfF 
F$Ft? 

tFFT?1? 

(i) Fi 3£ q?r Fl 1 

fPTl 5^C5f 1 

(l) -UrtSSrt&FS FfSTO sit? 1 

(7) 4F FI 4Ftf?F 
FTC"F? Sftfa 
f?fct£ ^FtF 1% 
FTF1? 

(1) l]TC*lf Fl Jfl&jftfc 

j 1 

(2) FjPi’nr^csri 
(8) CFfaflF FF $$t«T | 

(4) &Jtt*l]> FFF S&3T I 

(5) GSfaFftF F^-fFfctFfa ®t^ N 

FFFt5lF#W! | 

(144) Ffe *§CF » 

(243) FF^I FfW5 *$C? 1 

(8) faj> an^f«N 

*fc?l 
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Orft-SFtS (Kind 
of trouble) 

fafaWf 

( Possible causes ) i 

fa #nn #ro *5 

(How to get remedy * 

( 8 ) ^oj^r 

( 1 ) rngrTK ^rtro* fasu srft | ( 1 * 2 ) «rr*r ityton to ?fros 

q?T*r to ^ftofiT 

$$t*i 1 

h 

•rt ?^t 7 4 ifl*i 1 

( 2 ) to «rm ^car 1 

: 

( 9 ) marra 

( 1 ) t# 5 ! «rr% 5 i ^rfesnr ( 1 ) stt^t to #ffl ^1 4 irr* 

fasil 

""ft® TO Tl C^t TOl 

fa^rrro fc*r* orfa w® srai 

wt 5 ? <^ 5 p * 5 f^«f?r 

1 

•Tl 1 1 

5 t «^1 UTOI TO #(111 

TO Wl^f fa 

i 

to 1 


( 2 ) to totTs 5 £cro to 1 ( 2 ) 1 3 ?ttirl wr*r it^t^rl §fa ?l 


«trfwr 1 # 5 fl 1 

*t^S| #[C \5 ^C<f 1 


27. fiRR fa ? 

«rf% f»if»T'OtOTir «ra fas f%a *rr**f ^fafa^rrfar *rw 

B.D.C.-r® ^rtfwi ^ tM^ ti *35 csfa ’ft^s firm 

frf* cq ?rfa 'arfrf > *rfa *rr«*t c^fa-4* to ^T i 

(No. 54 from 9 <w &) 

*re fafaaTOT 4 <f ^*t 5 ji fa. 4 .fa. (C.A.V.) lft$*r 

*rOTi to 141 $ts No. 5 «m &§* i 

28. irtwtl ^TfeTOTiT f^5? Wfa fir 

(i) >re fafaretrra to ^ m ^ nwr 

^farfiro* c*i$ f 535 *fro *jtm to jfa* s farfarc vpSfr 
fros ^fro 1 

Gi) «rfafi> fifi«tcw TO 1 %* f %5 TOf &S 5 sir* 

^Fjdffr ^5 wfrtn ^fro ^5 tfi ^1 ^’ttnri* 

1 

(iii) nr*i ^farsi, ^r *r$*r wm ^fisi 

^ m fi?i c*fa 

#n fcfarfo^ 
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Na 54 ffesi OW? 

•tW ( Fuelinjection pump with roller piston 
and cam)/ ■':■*■ 
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fter*r 

1— CSffiT* ( High pressure pipe ) 

1A- ( Fuel inlet pipe ) 

2— 5TfT> ( Nut) 

8—'*l1®$w'5 fs[*t sf ( Outlet nipple ) 

4—( Delivery valve ) 

4A—Cvgfimfi l ®T®X^ s f®R ( Delivery valve spring ) 

4B—C®firctf?r *TC*t!l> ( Delivery valve support) 

4B1—gOfff ( Fuel pump body) 

6—4imf S§! ( Air release screw ) 

6— SJT* f*tfa?Pr ( R»<sk pinion ) 

6A- |«F 5 n fiffinR f?ra ( Toothed pinion and control sleeve ) 

7— HTST9 ( Plunger or piston ) 

7 A—f^flr'aHT ( Barrel or cylinder) 

7B—CTT> ![j» ( Barrel set Bcrew ) 

8— tfTgrfa feR ( Plunger Bpring ) 

9— SIM* C^t5° (Plunger setting mark on pump 

casing port) 

10— fTER ^5jT*f ( Spring cap ) 

11— C£ff*TC ifl$® fSPT ( Pressing guide Eleeve ) 

12— fsf* ( Plunger spring retainor ) 

13— -3R> (Lock) 

A— t>TtC*ni ^1 >STt® ( Tappet or adjusting screw) 

B—3Tf *ltl> ( Lock nut) 

0—( Piston ) 

D—C^Tf^rnr %Tf^ ( Roller bearing ) 

E—f*f£*T ’fit® ( Piston guide ) 

F—^npi ^pjT*T ( Fuel cam ) 

29. ? 

(i) (No. 54 1m I (F) B.D.C. stfrfl, 

•fM c 9 ^ c*rfa Tfft (9) c«|fiK ’tf^s firm (11) cm 

i *rr^ fa 1 c«rf*K ifa 

film frit ^ *rf \us 

i (No. 54 ffcs, ^fB ) i 

(ii) «TW c^f*R-<si c*V$ 5fl (No. 54 fm cH^sr) i 

^rrt^n (F) B.D.C. ^rrfinrt, f (A) ^ 

c«rf>n fir* (11) wwR iror fi*rti c*w fihri cm 
i rc•I'M fa 1 *rrwr c* 

*TM C^H ^ •DM9 I 
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(iii) C*ff& S—B.D.C. <*Tf^1 C«rf*K 

*rr^ to* *rr$, *rr**f c«pf%^ fc*tra *^t*T ftrrt*ri> 

fa^itc^ ^r ^c*r (No. 54 fkare) »pj ^li? (B) ^ ^twl i>jft*rij ^1 
vfijtesrrfo f (A) *fwi c>sjf>K ’Tf^s fare* *1*, *lf*t c*f»K 
^ tow ^froi ti $m*t$ f*row ffo *tfroi ^ ^ (B) fert^ 
^tre i 

^PTt^f b.d.c. «rw wf? c«rf»r<’t^ fare* *rr*t 
atf 3^rer, *1 fcjttni? fS'Stre*! re 5 ?! (No. 54 froro) 

«r? *rrfr (B) ^«r *froi fcjtc*t$ *i 'HTt^ttes $ ^ ffiai c«rf*rc «rr^ 
fare* *rt**f ref*rc *rf# **re* *tf*r*i *i fcjwt faratcroi ft** 
*tfroi *pf *rri» (B) ^f*ra ^$re i 

29. fettPn ^iJtv5 s TNr ^1W ^t**! ? 

fejrc*f$ *i 4 jt«*rtto f 535 arar*, *itre*r c«rr$ 

^ar nrcw ipRt* ^ ntrea «rtwr **? **f**l, ^zm 
^rfc’f ^re l 

30. G^fsr iS&fe *rtC**r*T fctiPlS. ^tST«i ? 

(i) fcjtc*r$ ^jiwrf&N $ frfefc *$rer i 

(ii) tricot *1 ^jtwlft f ^are -*r ^trer 1 

(iii) afgtf* *1 c<er% fare* afca *i a** ?$rer 1 

(iv) frotf*< w *$v* 1 

(v) *rr* ■*?<! ^rer 1 

s—arm* *itt**r entire ^ atrea* ^»rt* ^ ntt**! 

**i *sf*C*, TO*T fTJW ^SJWVR ^re 1 

31. (W 5 * *rta**f ^ fC¥*T ^r®T *TW ^FpRl^f 
^t1T*l ? 

(i) at$t* *TtC**I $s[ren> C*rt¥ **i **f**1 W^* T.D.C.-^* 
fare tT^ ^r cTfc^t ^ *tt* ,p f 

(No. 30 «rm ^.CWt^) 1 

(ii) ,m«mr ^rjitOT^r ^r$vs fc?rrai*i ^^(•rrc*^ ^ 

11 
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«tW5F3 iTOH ^f«R 

(iiij 4K §a\ fnft?R c*rlto **r *|c*r; srtTO afro 

ntc^ *mi c^rtc^r, c^ ^1 fafBs ^ to c^fro ^fasl c*ffB< 

fyfc (a^ mtror to mew rwi ^ ^ *$z* t 
** Hfos* to *ftro *t*i *m< cm®n *Tfro) i 

32. cm* mm mm ^firctsr 

m*«i ? 

(i) »*rr«wtfo $ *n fejtcnt ^r *$c*r ( *rm srrsirTO a% 
^fro) i 

(ii) ^rrfa w ^® x fnfro c*rfi>« =ri ft#, ^ ^or, *tt«t^r a 

fWe^p ^frei ^ *ltro *1*1 to to, c 1 # Tl to <m$1ro 

^firel c*# ti fofB< ^t*T i 

cro:—(iia) ^r to ^ *rm w ^t? c^ ^a*r 

*ih i 

(iib) ^ to ^ ntm w ntem ^*tto fnm 

*0* *rm ^fro i nt nm toi full ti <tf emm mf%c^ i 

33. ^cwr mem a) emms, ao c^ «ro (in) to* 
*rcror mm ^e?r ? 

(i) mCTfTO I 

(ii) SftSftt I 

(iii) Stt?, f*ff^R ^sptm f*TO TO1 ^tftrTO* 

tijwi fro ^ftrei *rnr ?twi to *ttw i to ^jir 
amt* ftifccro toi straits *p ^ft^ri t.d.c. *rt^T* to ^ta* 
fcjaift enfS to ^rfa to *m* *mc* *nm «ttto 
*W< tor *TO *f I 

^sto toto to*m *rm to ^ to- *r<fa ^ernfm 
»ro i 



pp(si ^*rrts 

(Injector) 

1. f% ? 

C9TO ^r*i ?c9*r *roRra c-est vrfwl ^ 

^c«i i 

2. l^c^StOTi ^m? f¥ ? 

f«c«R TO^ft ^i «9tf%s f*rf»r«tor rh«tc* rat 

•toTfti i 

3. ^CWffct* 5TI f*OT ftf ? 

^ts*t rat ^1 i 

4. fv *finn *j;ra*r ^rc*r®nre cat ? 

(i) ^e?r TOTO csrctra ^r^Stonr *ctr *1 ^w®r 
«t»p x fifrfflTO f*2t* ^^FTC^r C*ITt*T ^ C-22T fs*f v C^m %f*W\ ^CTR 
♦rtrTO c«mrc* rat ^ i 

<Tt**f C-m ^«TO *TC* 1CT ft&tSTO fett-'W C^TO *R*T 
■*t>^ facfr to i 

(ii) 3fti ^jRVR factor *OR TOTO C«fTO OTtffiwR 

fa&TsrTO f%K *mrtor f£9*r ^t n rat fB*f s c^m ^froi 
*r«TOr c^TOs rat *9 i ^jm 9TO wtfc* itf^n 
f*TO ^tc«p fi&nrTO feK-49 <fcm ipw wt*p % ftri? 9%i 
TO i (42 to 48 f%CTt«t J t TO ^TO c^l%f^r&rsr ; 600 to 
1203 *ft^a TO ^TO ; *^c«t»m x *t«TO TOTbr ^9 ) I 

(iii) cto cro ^c9*i *rrcro c«tto c^i toi *iw« oi^tffojm 
■factot *or *f«r?i fBR toto cfitTO? rat 99 i 

5. J^wffrhsr ^9Ri *ttc*rsr c«t*rftr c*ftt <&* ? 

^cw^tOT W-w vt^firttorct* f%R ^f%9l rat ffc*r N aim TO1 

^C9*r TOnrc rat ^it^TOr wv i 
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6 . sire »itre ? 

(i) cat fB*r N c^t^r ^s *rtra I 

(ii) cw ffc*r N c^m *rtra (^*t faf* 

*&»r) i 

(iii) «f*p x W «t*i*r *|re *itw i 

(iv) ^w*r ®t*f x 535 *w w *|c® ntra 1 

( v ) ^st fii>T*Rt* feK-^ ct^m s*r sire *rtc9- 

*w wf«rei ^irlc® *rrn 1 

(vi) C 8 t®, ('©'f 1) ^tfBre *tt« 1 

7. <rsa ffc*r v cst*f ^9 w ? 

car f5n v csm ffa csptfc* sot <sot cat ^ c«r*rrw 

ret f 5 n s csm m ^n ss 1 

8 . C^^«twT^RC 5 T^S WC^ST? 

sot ^ot ret slro *ra ret f&*t x cst*t ffai ^ct»t f%^ ^ 

SOT ^ot asfSrai sots sfstf ^ 1 

9. *rtrersr l^renyStre* w Pp *rts*rts^t 

^SM^WS ssfare S^T ? 

\ 

(i) fw»r <sot ftt 1 ? *tftst* stfare sics 1 

(ii) sot f^t? *rfasts stfare sics («tr|st<ft, 
CSCSQtff ) «tCSt*R sire Wfar sfac® slw 1 

(iii) 4 S |^fa$ nMs StfS CWtW SOT *TfW 
sits I 

(iv) sot St' 9 *! scs^s fctlfc w sfa *rrwt* stfare sics 1 

(v) Infers sire sot nr*M am Iscs^t* slstwi ^hm 

SOT st*t® ftsl 3 tfare sics 1 

(vi) l^farc ®fasts sss cWcsbts si *ot orf^OT sits 1 

(vii) fqpnfa «rrfs*c*r nfssts s^fare sics 1 

(viii) Isresfrrs sire sot *ot rer slsts *rs ret fi 5 s x csi*r 
fwsi sot ^ SFfst*r ssi ^fsre sits 1 
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<ix) c*Esf fB*t v c*t*r i 

(x) en^tara ^ feK ^jab *rffc i 

(xi) «tCTt VRTT5 ^ ^5f \5t^3J s C5Q (^^t) I 

10. ^r ? 

W«t*R cit* 10° *&FS 20° T.DC.-^ 

■■c«t*n ^r i T.D.C. ♦it* 5° 10° *ftr 

n i 


n. t.d.c. *it^rt?r <^sr ? 

^tofr f^rfwtnf *iotw m tow «tnta^ i 

-jm ^rt’f «5f»rc^5 ^fosi c*rc ^f®nri *p 
ti c^r^rTsr *rfort* my i 


12 . *rtc*t ’to fV ? 

^«r*R tWrcrot* *r^< ^vs *srtt 4*r< 

W3*ra ci^Ttfto *nr c^*H T.D.C. 

^T* *rc*T :— 

(i) • tow aswtfe* *1 i 

(ii) *rteit* *r nt^c^r i 

(iii) ^fronr f*R c«wt* ^froi i 

(iv) ^tc^ti c*fnri *$z*i) aw >rr*ri 

c*f nri ^t% *&*r) i 

(v) f«W TOW *BT5 C^flf I 
<vi) v£)?f ciJ^TraFft C^ 2 ! I 

(vii) a?| *ft^*f opr ^f*R *f*5f BfTOT I 


13. 



zxzm '8^r C5P1 ? 


(i) ^n®r ^i *iw*r ’rfara ta'ttff (*w) i 

^ra*r 5 rT^'s f?n *rr*m c3Fl ^ ^ rar 
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(ii) fspst* ^t*r c*r% wftr art i* 

tfaw ^ 1 , *R ¥&p\ «ro art 
^*r w&t c^ i 



No. 55 ftSf I fa. tfl. fa. ifSF*T ( C. A. V. Nozzle- 

tester ) 

A— ^nr@T TJjt* ( Fuel tank ) 

B—C’tBf ( Pressure gauge) 
c—4]t$srrft< 3j» ( Adjusting screw ) 

D—CSPTfa ( Pressure pipe ) 

E— ®lf^* •rffc ( Locking nut) 

F—( Shut-ofl-cock ) 

G-^CW»tS (Injector ) 

H—-4rnJ ^f?RTa ^ (Air release screw). 

K—c«f>rni •ft"'! (Pressure pump ) 

Ii— 1 9TPe*f ( Operating handle) 
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c&fts. s—( No. 55 ffe* c*rt?) i c*wr *rte*w 
(D) to (G) ^ ^pf%?rl •, p^l fcjte* (A) 

few ^f**1 Rf ffTO5 I »OT1* ftf»W f lH) *JW R%1 
4 ?Mr *r?r ag (H) i>iti> ^f?r® i 

farm (LI toi Rfwi c«pit? *ft^*f (D) ^ntv Tf% 

RftSl TOfR Rf*^5 I 

f»RT* (L) TO1 Rfror, c«TO *rtr*flr (K) c<stTO, 
<mt* c»fc«r (B) OTtfe! 

C3TO ^c*r, *Tf ^ (E) ^5 Rfofl f (C) 

fro l 

c*ro ^®r, Rf Rift (E) 535 rR* 1 4jt® *rrfr< f CC) 

fwc® ste^r 1 

emtra cftl ^ c«tto, c«to cto (B) 

af«tt$c»r fttc** c& f5*r x c^ 51 $ ti tw srrf%cR ^wfftt* 

Rte^ ^rftr® 1 c’sa f5*t v c^t^t riti few rot faf 
Rfaw ^TOf ftR WW Rfe^ fpfro 1 few ti rwr 
< 5tRj s ff*nrl, ®15 ROT Tl $rof ftf* $\$9n Rt^st* Rfal arftfw 
*faf1 *p*T? ^TOfftlTO cft& ^fse®' ?$z? 1 ft? 511 *$W RW 
rIto 1 

Note :—tTO^ftrc<re csr cft& Rf^rcR rto czS -i^Tot 

R:C*T fkwftfR ( directly ) Rl RtC*f, RtfTO &TWI fftl ^1 fCW 

=\ . 

RCW IV&'S TO f*lfiTl StfS 5 f^fsRI ( blood poisoning ) fte^ I 

14. ^[CT^fetf C&| R^tf pF ^T ? 

c& fB*r N c*tr fail few rot cst ?*m -sfsfi? c$W rt *1 
fOT Rew RtTO* fera fftl 3^eR »*prc 

ca f$ro <Tsr c’ 2 f fBn s c^m tw <*rtfTO fftirs ^ s eRf^R 
wr Rtef 1 

15. ^r^f f *\5 c , «rt«n ^r ? 

(i) few *rre^fsr csRtr^ (c«iTO) 

(ii) CTRtf=iwpr fae&eir (fJR « wrt *mi) 
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16. ffa to? ? 

cmmr TO« S fer< *f*rai, fa* 9 ! ^fww* ^tWt 
fafastt* «fOT c& w c& f&«t N crore c^rtc^T i faM* 

cfcfTO to^ TO?1 f^ 9 ! to*! fa? s TOt® m ^11 

17. fC^T TOft, fa ^falTl TOr TOT ? 

toto ctoic* ?fi crofaTO Utim feK 

f cs*r to\ xfmi to*i toto <rorre ^1 
’Sfti q^OT ce 9 «>rrc^ i 

! 8. ^ti^CTst fa TOfa *ricr ? 

(0 TO[* X fafc *re to* i 

(ii) TO^ X ’tt$® TO *ttvn I 

(iii) ’It?® SJ8P (fi?5fl ) ^C® TO* I 

19. ^5't^<r ^w«l C^teTl SftCF ? 

^nro ^wr *rr*t *®^°i scot to®t 'To to i 

*pr t^fro to TO rtt*n to** sji i tTOrc ^tft 

TO 9 ! ** « C& I C*^ ^3*! m ^C®I C-C^f! 

to TO c^ir^ri «rrfTO i *r ^w*r to*t c® ifez*\ *r to TO 
cTOI ^rtfac^ >n*< toot* to^* to i 

c*rH?T$fl» i ototc'S* 100 «iot* 1 to fTOi to st^c®^ ^ 

*i c^ft to c*rt*ti *rrre i 

20. TOr<r x cTOri ^Nt cat TOre 

ftTO tot, TOrtcnr *rfa*m fa ? 

toiot *t$ to ?w **i tow i wra b.d.c. -& c & T.D.c.-re 
to *jtt**r t^OTfr cTO *w TO*i fe*f« Tt^r® 

*fwta* i 

21 . TO^ S *^ *1 ®rcw cat cter, crt 
w TOtcr* *tfa*fa fa ? 

stTO ^W*F TO*r TOT cl* *fwl T.D.C., ** -^ot* c*TO 


TOt¥ faTO T.D C. 
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22. (*r|?«r!b 

(i) *1 *fzt$ ^t?|9T *tz*i I 

(ii) *1 *IC5 t^«FWT I 

(iii) cWitwto ^ ^c?r*r writof 

TOt^r® C*T d> , *ltt*5t* «fC^t^5T ^T3 *R *&C»f I 

23. ijap^St* fra*r <rat «ri *stTO TO«i fV r 

(i) TOTO ^jtc^csr fm w*r =n ^fTO i 

(ii) ^w*r nw 4Tt* »np (*mi ^far^i) i 

(iii) *rrr*Rr to* TOj? *\ ^f%c^T i 

(iv) nfr’ppr ^ to cron vrf^cn i 

24 . £*r gto <47$ ^t?ro fcpf trer 

*n ^tTO TO«i Pf ? 

(i) ?fTTO *jtr*wr c^ faults*! *tc»r i 

(ii) $ fflf3r«tcw few toto cv5f%^tfg sp^-ftfctTO* TO5* 

<zfii fei5f TOt^r i 

(iii) ^ Prf^«tora c«mt* *rr|*r f%^ ^fro i 

(iv) ^ IN ?ttto T.D.C.c^ to *tz*\ i 

( v ) ^ PffSratCTi? toi srrafa itz^ toto ’rca 

^ TO TOi cTOi *tfTO i 

(vi) ^ f»rfir«TW5 TOPv c ^ ( fF’Tl ) 

(vii) TOTO c»ft ^ ^ *$fl Ifc^i 

tot TO TO TOI cTOi ^itRre»r i 

25. TO pF ? 

(i) W ^TO s ( Nozzle valve ) 

(ii) C*SSt fB*T v TO[^ X ( Spray tip valve ) 

(iii) f^ N ®l ( Needle valve ) 

26. jfclOTT TOPf TO pF ? 

.^TjTOtTOTO ( Atomiser ) I 
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No. 56 i f*r &.f$B ^rcsR^tir (c. a. v 

Fuel injector) 

A—»{^®r ( Nozzle ) 

B—»T^«T ( Nozzle valve ) 

0 - .^rt*t ^Tt> ( Nozzle cap nut) 

D—^5M < 3t^ x "’ft'Q9l ( Nozzle valve spindle ) 

E —51^5! <5fe^ N Nl ( Nozzle valve spiing ) 

F—fen ( Spring cap ) 

G - sfllj ( Lock nut) 

H—3jF ( Adjusting screw ) 

J—•T^fST '3t?p > f*F?lT<f f*R { Nozzle valve feeler pin ) 

K—^C55T 'SjCUST *Tf T l ^ ( Pnel oil by pass screw ) 

L -tpusf ^01*1 'Q^TH Cipl *1 ( Fuel oil overflow nipple ) 

M—^[CTfST «0®T C«r*Tfa ( Pnel oil high pressure pips > 

N—srr® ( Nut) 

P—'Simsr ^C«rfe f=T*t ®r ( Fuel oil inlet nipple ) 

R—<tjTC>l«S ( Pael oil inlet passage ) 
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No. 57 I •T^T ( Fuel injection 

nozzle ) 

(1 & 2) ffafesr 34 * ( Pintle nozzle ) 

(1) ^T5T®t^ s ^| 

( 2 ) «t«^ s tpral ^raai ^cfra cm i^cic^ \ 

( ; ^) c'ft«T ( Single hole nozzle ) ®t^ N *jf%?rl ^Cief ajojsj 

Cm ^CECf I 

(4) 3ff^i5-C?T5T if?fer ( Multi-holo nozzle ) ^CH5T «t?j<T s *|fs?j?rl ^OfST ■arcsrsf 

cm ^c;c? i 


No. 58 ft® I f^fC^ cm ie\SR s &t* 

(Mechanical system spray valve injector ) 


A—TlBl ^C?f5f nf" 5 ! (Maitor 
fuel pump) 

B -?pfsi «TffJT VR OPI fJicgsr 
(Fuel linos common rail 
system ) 

C - ^jpf ( Cam ) 

D-<r<j=t<i (Bocker arm) 
E-^C5?r EFfa 

(Fuel inlet pipe from 
fuel tank ) 

F-im fgfc (Nozz'o 

valve spring ) 

G-^W (Nozzle 

valve) 



M *35 *fwi *r*sr ®t*F s fWi ^ tpm ^cysr «rnrsr cai i 

n— ^jpr wnt arrtc* srfpi fat* 3K?f fa-jr %m ^ i 
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«Wlro fwtm 

Note S —m ^®T ftdw 4*f& 

ftt c«r»rt«r *rt**r »r? f%f»ratcw w$ *ifrg»r *iT*f*ilt i 
c^r^rnr *rr**i ) c«r>rR aiw *w *it^R 

3,000 5,000 *rtfc« nt* wa (210 350 fwitOT 

’SUfa C^fsj&TS ) 43 51^5 « C’% CSTOtJ «ttW I 



No. 59 fta 1 f?rct*r c^ vty* N 

( Hydraulic system spray valve injector ) 

A— t*lf®M?ntaT ^C5‘*l <Ti**i (Individual fuel pump ) 

B—?T? C-SPrHl 5 r7-5^ ( High pressure fuel line ) 

C—tftssr t>Tft -SR’ 5R5T C33T *rW *rft ( Common rail 

fuel supply pipo from fuel tank ) 

D—t£CU5T ^1 •TSW vjfs?»H ( Nozzle valve opan position) 

E— J£«®I ( Nozzle valve spring ) 


Note s—fatal, f*[fil«n3W 

19 fas far *rw *rrw 1 *rr*f w m to 1,000 15,000 

*rtfc« *mr im $$ (70 rtc* 350 froit-stm *ita vrta c^f^lrra) 

% 

c«t*rtra «tc*r 1 fav-uwr ^tal to w 1 
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No. 60 ffc® I C2t*TtRT Tl *j»C^T *tW C^WC® 

(TSf '®1®T3\ C^TI ^ (Fuel valve opened by hydraulic 
pressure or fuel pump pressure ) I 



&■— C5f*Tfa vr*nr *^"*1 ( High pressure motoring maitor pump ) 

B—?f| G2Hf$ ciTfif ( High pressure fuel line ) 

0—( Distributor ) 

D—ifSfcf ®T« i ^ ; T s C<tt5)1 ’ifsFR ( Nozzle valve open position ) 

E -»rw*f f’Sfl ( Nozzle valve spring ) 

F—^apj ETft? $re *ft^f ( Fuel inlet pipo from tank ) 


Note %— ftc&T I 

Vt cm* *rf&r? •ft* p r, ^ct*i *rf*t fe® 

W i ar^'Rr £fi% fafastre* csm 

27. 5tsf®t ^t®r^ ^ srf*r 

f¥ ? 

ftw *nr*nr cm* *i$c* i cm* 
m cm* *tr^t mt »r vtfBsi i . 
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^tW*l ( Possible causes for 

kind of troubles of injector ) 


Wfa 3P'i5 (Kind fa fa ^«| fa foj 

of troubles) ( Possible causes ) ( How to get remedy ) 


(l) frfnfaStora 
fa fa <tfafa 
fac® ’tr^ ? 


(i) fej? 'g-ffam (i & ii) ^^cft ^fat® fat 3 ! I 
*rtfra n\» 1 

(ii) facWStCH;? fal-4H dfa*! 3 ? 

' ' \ V 

^ fat? *ITC* I j 

(iii) ®fepT v fiflJ <tf3T*f far® *|ft3 I (iii) srsf=T ®fa 5 5tfaQ ^fac® 

fat^ I 

(iv) *T3r«r ^T 3 ! fat® ^ItCsT | (iv) ^ 5 ^ ^t\c\ clt 3 ? 

j affte ^fac® fat?, arcsraw 

faslf® far* 1 


(v) iTSrSj 'gfat’pf *lfac® faFft (y) faitt® fac^ | 

far? ntt* 1 

j (vi) cm fifa. cfa 5 ? ^firct 3 ? far® (iv) j!c®ra fa® sr inil fa 3 ? 
nrw 1 fan 1 


(vii) cm iB*t x cst 3 ? ^ra 3 ? ^5 (vii) ^ ^fa:® far? 1 

fat® nrot 1 


(2) fal^rfSTBl 
CStCT 4Tx Clfa'ft 
?R fat??I fa 
fats? 


(i) 


(ii) 


^C55i *rrc**fa cafjffir ^f*ral 
3 fl^c 5 f 1 


CTttl fa?l ^C?R ^ItUEl 
fafa'QTOf *tfacs | 

(iii) 5JC551 «|C!f5TC^ ^1®l1fr5 

•ttfW* s?1 I 

(iv) df fafa-etii c^il ■sfa 3 ! rfan 1 


( 1 ) farc ®rfa?rl c’fcer ^<f^T ^fat® 
fats 1 

(ii) fet’-^ra cS^*R ^faul c*toi 
4ji®j?lfc fafai rffa-^s fan, 
csprft 5?1 ^t1®c*r 1 fr^t ^fat® 

fan 1 


(v) n S fi 

cfaitn 1 

(vi) fac5 ^ft^l 

oftri ^tffa fan 1 

(vii) Grafa®*? 3 ? fatu? '«f®C® 

«ttfan 1 


(viii) fa! 3 ! CSC®, CMTfn, 

®i^n si mtf 
nfawtns 

fan1 





VS 
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<?W-3pi5 (Kind 
of troubles) 

fa fa 

( Possible causes ) 

fa *fasi 

( How to get remedy ) 

(3) 5JC55I «t^ N 
faS fsra ^fatsr 

(i) ww emu *fam i 

(ii) m ft*r N c*t*r <Pti6^c=f irrsf 

1 

(iii) csrffcl ^S1 ^iCOT C3\ 

| 

(iv) fag* C?C5. WpR CE^tt?, 

?i c^rrtf vfi^v 
4«f N ®4 «r^C¥fra ^5R 
^ 1 

(v) cfc"»ltnrct* c^ s lt 

1 

(vi) *|fa ?^5 *tIS|1 CT W 
*t% &ti i 

(vii) Jp fafa'St? ’fiR PpIPf 1 

(i) eet c^r *lfatfa *ft5l 

4jr$ s st| i 

i 

i 

1 

j 

i 

i 

1 

i 

(4) f'.v^r si*i\ 
STft ?5C«T fa 

stn? 

(i) qjOT C?r^n Tffpl 

Tfttt 1 

(li) F|S C^Wl ^1 WI 

*pff&Sl ^C? 1 

(i) ■'SfrpT dm fMI ^51 

artt« *fare ^1 

(5) ^[CJ«i 

5Tttc® farr< 
ffai fa ? 

(i) farf? ?R ^C5«T 

«*fj on 1 

(ii) cpil fairHr <^*t ^cpt 

*rcra *m Of] stci i 

(i) ^ssai 'Sf^, 411 TOT 
<Pf^C3 1 


(iii) «tfc**ra CSPITI I 


(iv) ^WRftnH ^3 ^Sf 
’biotst^i cth$$ ’Sjm *\ 3w*r 
ce t ^ *1 i 

28 *ft**r f 30 *r *rt*r ? 

(No. 61 fwr art?!) $t%i fat* *\z*t top 

*rt*t* to-^Rr <2! *t*i %\m do) t.d.c.-fs *t*, tot to fnif 
thwtr *ftr*f* cmtre, far *r *1 fafct* ^Jt*r (9), fafcf* 
(9B), wnr cnttf (12) ora< c^itst* c*n$ (12A) ^ 

-^7tcvc*ni *t< i 








No. 61 fas I ( Fuel injector 

mounting ) 

1— ?tM3 ^cerfvt^ ( Plunger follower ) 

2— ( Plunger spring ) 

8—WfilT? ^tTl® ( Pcllowcr guide ) 

4—Jpcsmtil f*K ( Follower pin ) 

6 - |*t ( Stop pin ) 
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6- fit?rnr ( gear ) 

7— ( Gear retainer) 

8 - ?nfP ( Rack ) 

8A—*11* fai^t^T { Raok control lever ) 

8B- ft®* ( Control tube ) 

80 & 8D 3f ( Adjusting sere* ) 

9 - fv*$H *Tf*f ( Filter cap ) 

9A—j^Sj; ( Filter spring ) 

9B— ( Filter ) 

10— 3T3TT5 ( Plunger ) 

11— JITtctr^ \f*t: ( Barrel or bushing ) 

12— ^rpTHf ( Uppor port) 

12A-C5U?Tt? cnr§ ( Lower port ) 

13— C"'PTttl (Spacor) 

14— '®T^4 V ( Check valve ) 

15— ft® ( Valvo seat) 

16— .*81 f5*f N ( Spray tip valve ) 

17— f*8K ( Valve spring ) 

18— ( Valvo atop ) 

19— C®t ( Spray tip ) 

20— ftftt'Q'fa srUf^rTif ( Cylinder liner ) 

21— ftfsrat* CTO ( Cylinder head ) 

A—It® fit® ( Ball stud and seat) 

B-t-tC ffST* IPFfa (Injector rocker arm ) 

C - 3t^Bt ( Rocker arm shaft) 

D—irfB ( Lock nut) 

E — vpf TO ( Push rod ) 

F—tstcsppfrnr f?rSt;rf? rw (Injector retainer clamp ) 


Note^ jew ^c»r 

$ (8D) W $ (SC) vfccs 

^Wl 

. fWPT—12 
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LOAD CONTROL 

m« m 



Noinjection. IdlingLoad. Half Load . Full Loan!. 


No. 62 ft?3i i 1%. ?3tC^C®T3T 

C*rt^ N ^•fdjte'T *ifsr*fa ( Plunger and barrel’s load control 
position of G. M. diesel engine ) 

1— c*w ^1 TO ( No Injection ) 

2— OTT5,. ^1 ?*OT“R 7 ®!fTO (Idling load or injection starts ) 

3— ^t*F s C5rt$„( Half load ) 

4— ^ C^if5 N ( Full load ) 

E. F. A G.—c|l^ ( iUtWI *t>T3[ ^C?T5I afl^TST *1?^ ) 


PLAJNGtR POSITION 

* C.'.v, 

-i fc>i 

J b 


(U IE 



r 




Top. Start of I n faction. £nd of I reaction. Bottom. 

No. 63 frail fw. t4W. ^fs?OT?T f (tSTfa (Plunger 

position of G. M. engine ) 


<rfa vFfa ftw (No. 63 ft® s— 

(1) ATatH T. D. C. ( Plunger on top ) 

(2) ^rtw ( Start of injection ) 

(3) ^CTO*R ("TO ^1 TO ( End of injection ) 

(4) flraTff B. D. 0. ( Plunger on bottom) 
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•29. fa *ftw toi ? 

(No 61 fR5 C«^) nrM TJTtzm few TO*T *jf 

'viz^ i xjtv *rr*| ^fwi ^rfsf atm* fnfcrc* <jn *fihn, ** 
•(E) w *to (Bj wr^n *rwnr ^c^rt^rt^ (l) «rf*nr faR (2) 
wtw 3iTO (lO)-c^ (11) ffcm *p B.D.C.-«4* 

fare <«rrre i B.D.C. to ?rt©tre* ^ nrc*nr ?ni 

to qtfro ^jtcto* «rt»(T? c*rr§ U2) to ?fan B.D.C. to 

•to (10) uicicm fhvi sot to*t nr^ ^fac<® 

*ftre i 

ntt* 9 *,* c«*nw to*t, c**tTO (13), (14) rtsi 

c* 2 f fBn x (16) vttp % fas* (U) wn, 'sr^Sn (98) 
crttTO ca fSn x (io, w few mx*i fafarsire (20) ca %tps 
«rrre i (*r w =n lit *ffw« *t«i croi $<r) 

«tf*t c*rc to to ca fB*f x (16) f*5K-<4* 

(17) dfaro facfc (15) *f*roi ca to *$$1 i 

^jrsr cron* fn£TO ^tfw fronr to to «rr«nr fas- 4 * ( 2 ) 

• cl^TO mil (10) T.D.C. TO I 

30. 1wiw*fW 
? 

(No. 61 fM c*Hp) ^CTO fB&T (8B) c^ 5 !! fare 

’amtrefc *fare *jre ^ri?f*T farTO (8A) ^?1, *jre (8) 

fn^rt^ ti {^fnfanR (6 )-$i TO1 jftffff ^jrto* fas®*, ^tfarejtar 
$txi thrift® fare ^finri lit *ttre* toi i* ^fasi fzw «rto 
'•tt-n to i tro to *^1® c*% i 

3TfareiT»i $i « fare ^tre <at fare ^fim *t$ ntre* *t®i 
tfarci ^cro «rm *rr p i to i to ** 

.(No. 62 fa* Oft^ ) i 





f ( Fuel oil) 

Gt C^T*T ®WT^ C'WCg* few <**CW SJG'T | fetfW ^fSfppJT W 

wi ctfs few *iew gi feew ; c*f^m 

«rai ft$ ca^s few *TCW gl C*ft§W i CTft-focW ^fircW 

«rsr f$cw ^ew gjw^ ff i 

1. f^OT*T fJEWT f^F ^E*T ? 

fgpratcw %$* gifw wesfR ^fggrg ^ gif ^st fw 

fg •, 480°C 600°C ( 900°F t&Z^S HOO°F ) i ^ *fW 

gtsst* ^ng *w *am ^t^teg few «rcweg* ca wi^si ®*wfg gg i 

2. ^r*r ftwfa §*tir fa ^fiifi ^rra*r ^rtw ? 

few <rte"*fg cergtGr *mi grswr centra ^siwffenr aw 

ftewr ^ng few ^ewe* tb ’w *itgneg ca ^fggi ate* i 

3. C*fcJ?tf5Wtai fa ? 

if® wcag ^gg ^ i aft g^ess eg c^ot «tacg gr^Ji gtg, 

NBTt^T CWW C*Tdftf»igta I 

c*Ktrf*nrnir* fggg^g *fggi m ww few *icw gt^gi gtg \ 

4. *TCf *T ^fag-fa ^tf *1 fa ? 

few ^egwg gw gt^esmgw ate* c*ft*rar few *iew ®iw i 

*T®*gl 85 «tg *tgw 

1W1 15 W ^tfete«FGR[ »Kffcw i 

6. gptfwfa? 

«« ewti cgtf*ig» *rwf I 

few *few» c*m gi gwl e tstgc*W «*WT^w eg ftfa gt 
f»i gg \5rttwe *tggg gw i 





181 


7. f% ? 

^ 'ST^FR llti C Inflammable gas ) I 

8. 3Pt*t i*rk *fras*i>ir fV ? 

<?i cvr v«)<pfg c*ft**fttf* w *trs c^r *nt»r 

^tft* 33 wrw *njt»T vzn i to ^ <$u*t ^ ^rfc^ 

^iSwn mz*\ ssfto, *mf?i ^t^tff spt^r 

♦fC^ w i 

^ c/e^r^ «jfifa w- ^f*w ^ -njTn 
m\ wrro *Fric*r ^faf-pn *r^r* *ra« vitf%c^ 

«rr?f=K *rcs«i> | 

to toot* jmt *ki$ w ssri* fc*t* 50°F s^to 

*60°F (io°c 15 ’C ) ^«t*r *$ot$ *i 

■^^"R *rw& ^ot i 

9. C^ta[ C'SC®!^ ^5 3FW ? 

. (1) cnd?m < Petrol) 35°F *$to 40°F 

(2) *rjnrff*sf (Paraffin) 50°F 60°F. 

(3) cTOTf’R (Kerosene) 60°F *$TO 70°F. 

(4) f\SOT*T (Diesel) 120°F ^5 140°F. 

(5 OT'*T-f«OT®r (Semi-diesel) 150°F *$TO 180°F. 

(6) ^*-«rc**r (Luboil) 200°F 3$TO 450°F. 

10. Pr^wtPri ^ ? 

nfwTW* to*t f^fti cfc"«irc*6TC* *n* «**T* *tarsr 
.fwfl Ffatf fl TOC** frTC*rPtfiS ( Viscosity ) ^It*f1 *t* I 
cw i—r^QFS'T ( Diesel) 100°F. 32 3^TO 70 c»IPF« I 
*j*-«ittl»I (Lub-oil) 210°F. 60 *$TO 70 OTtTO l 

11. f&3tc** fa ▼fires w ? 

•<i) jzm mx*\ frjt* *r*.wr *ffa*t* ^tf^rc 5 ® *tzi i 
(ii) rcot *i< ?m fa^t* *f*n *j< ^f*TO » 
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(iii) otJ&ctp'R (^fen Tft 5 ^) *rt*r 

*ff%^T 2 T ^ *rrtc*re ^ ^*tts <3to (wffi) Trrtos i 

(iv) vw*\ 1»rl¥ *.■?_< ( Wl* *t?rnr) n< sn ^f?3l faf 

«tf% stfare i 

(v) rcw fc jt* &iw im (*nro ^n ** jpr W’TT? ) 

StR^S I 

(vi) to rur *rFm* qttos i 

(vii) SjtCVa ** s «5tf*< *ftow Stfare um 

^i»r Rm ^toi top ^ i 

(viii) *Tl*f^&JtCT* %5 r.J Tl ^»1 dittos I 

12. Site fo ^fwi ^rtost* ^r ? 

(i) RtWFW Blit* ^-OT ^ftf^rcw R?J t>jtc* *T 

(ii) fcjtre C3P1 *rf* 3 4 ^n *w ^f**n R^RT 

tore iw tjtwr f%^5* *to® *tyt*T RfR? <?Rr$ i 

(iii) fcrrrar ’fjt’i *tfw *fan *rjr*r ^i *rtoi « c*rr^fB ^jttw 

f^$* Tto CTtRCT *rf^ (to $jt* ?$z *\) ftre i 
*rc*r *tRt>, *ffTO7* *TTO, wfe « arw fwra w 

*re to *rR*rfa i 

(iv) ^i^re Tffil^ «% t>ji* *ifrore «i s*s?i *fTO *re 

to ^jtm frofr i 

13. ^*rtfw*rsr (tow) «if, *raw.» 

(i) TfTO (Carbon).83*5 percent. 

(ii) fftcsfPW (Hydrogen)— * 12‘6 percent. 

(iii) TO*T* (Sulphur).O’5 percent. 

(iv) «W s toR (Oxygen).3’4 percent. 






•at*? 1 *1 


*1* *1 *t«1 

(Air) 

1. 

(i) TO *ft^C«T ^ « *l^Ti ^5^1 I TO ^firai 

C’TOT ^?5x5 'Q TOt I 

(ii) 5tn f ft *frtw *T^ffr3, TO1 « Tl W W I 

(iii) 5tn ?r *fi^c*r -swfite, *\ ■« ^te«r $3 i 

(iv) -<r^r to i 

(v> TO? TO 5 ^ to fas^s to ^*ffl TO * 1 TO 

^wi TO? to f>ifSr® to* to w '« qfavn wn 

^f*r* i 

(vi) «rf^5 300 ^ &bto 1°F TO TO i 

2. *Tt^fa ? 

TO 4* «*r? c^rfTOT*! i TOre tot? 6 !^: ^ «r*t? 

’flTC’tff w c^— 

(i) 4 TO i 

(ii) ^f>rw 1 TO i . 

tsi toi ’tim, TO? ^jtf*r >rt>rm «rtr* i 

3. ?n ?t^r fa ? 

(i) “tS5<F3l 79 TO TOd?TC*R I 

(ii) "I^RI 21 'TO I 

4. TftJJT W* ^5 ? 

(i) *TO**1 77 TO TOcfrc^R I 
/ii) "TWA 23 TO ^fa*R I 





(Air compressor ) 

1. ^[&2t*rteire ^tsr ? 

**wrctOT a*1 *T«ft c«RR foft *fnri *wfa *n 

fcjrre mrt wtRl ^r i 

CTOR s - iRjj ^r* c^fa rift 

w w«i^ N erraRR ** « «*t^i*r ^Ri «w ^sjntf^s 
vpa^B x ^T«rt* TO1 rfirai «itre i c^R c*R few trfwm 
«ra c«rr w«pr n *im wt?i iw 

ca ^*R ff i 

2. tjcsrt ^tfsrw <ir* i^rfew^ ^fir^i^r w 

firPprtc^ ^©fti w\ s¥ta <£ft¥teR ? 

(i) ww 42 *$us 84 fel^ftsTR *it* wnr 

C*ffi>ftftt* ( 600 1200 ni^s nta t* ) i 

(ii) f^R itft *ffan m 10 28 frotUR m . wi* 

c*ifMttnr (150 ^c^5 400 *rfes nt* vfa $$) i 

3. ft^t »T v -cfcw OTtar ^c®r ? 

« ^wpfl* ^ fn^ ^1*1 *T«*tw fafrotoni fe^i 

’qrfwl 4Tfa f%f»RtCT «R1 ^fa*1 <TW, C^R 45R 3RR 

*tt* Rl, «MR *1 ^ten ftltt* Tl ftf»RtCT TR W W15| csrr 
5R fwT *[-£* VJWRt* Wl I 

4. $-cSw i*r*rtsr ^r ? 

4 $ ^wprtanr uqc^w *rc rr jftn «rrre R«fR r <rrn 
TO, R W cflfc I R cl *r on c^smt^r ( L. P. ) ; TO fat *ft 
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<«r*rf* (H. P.) ; ^ cic** ^srs, fral *^il 

Tpara 5 ? clc«f ^f?i ^* 1^5 ^vrra krai itii ^sf* 

frfaTO ti crow *t* i 

fsr-cfew $$t*r wi* ^ <rm c^ i wra m $$t*-jpTt* 
^fB ca% «trr? i i*r ci* m c^rcra (L. P.) •, *a chr fvfwt* ai 
^tafafroft c«rr (M.P. or I P.); «^r cl* ^ c£f»rtt (H P.) i 
csptht ctost arc wa ^ frrai ai ^ito earner *Vi i 

5. ^C'SWCTctew <2fratro fa w * 

^»rtc?Rr fa ? 

WOTC* &W ?1 m*f 9(1 TOW tf-SUfF* ^fcfa-’spitw 

3Tsl ’sfsal ^*rcrni ^to-r ca^l ^IMH 5t*r test apfsr® *fTCT 
%2*1 *tfal 5t*f fofl ^3 I $*T* ^4plt7 
ai frrai *itre i 

*W3*R ^fic?r ^tsii frp ai w ?v i tWTO^fa*nfa, 
•*?«rf« « <5ifaa^ *ito* wwcaa f*rl=i wi* 

nrc* i ^t*i w *tT^ra to cl* to dc* qr$TO 
w ^Bra-^tc* ^t'651 5t«l ?$n TO i ^TO to vjmjto TO 
*it* ^ clt*a itw $$nr-$TO uwm srcatTO i ^Bta- 

to** to* w fas 5i*r to 511, TO j! 
to« *f*TO to totoiot to 9* *$ i 

^ctct « toto, ton ti %s«r toti croc* *i Bjtc* 
to, TOtre TOfrt* to i 

6. fa^-ds? mt9 ^TOfa fa *firai ffsirtw 

^&2fTO ? 

<i) *w wr ^i l p. d* ^rftnnr too ^to l>5fnr ^i <mvn 

^1^-h ^1 5fsr«t»p s ^f^nil f^t%stcara fro? ^4pi^ 

^f^Tl 3 4 frot«fpr *frt VlK (Kg./cm".) 50 

■60 *it^«. W ^ (Lbs./a") c«f^r?r ^ I c®f*prrft 
^-fllBrf^' «t*^ s ?r«^n it«i ^ i 
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-starve* 


(ii) $$ 3 . i.p. cte <*re 3 tort «rt^R a rh 

^-f%&t^r^ t.f%?n Prfa'Qfra*' f«^nr wans! 

14 17 Kg./cm a . ( 200 250 Lbs./o") cspTft £^ft »' 

os^tfa 33-fsi>Rrf3< <5f*^^f*rsi $3j?RM5®rtCT ^mi fchei ^ i 
(Hi) f%i{ 3** ^1 H.P cte ^ 3*Ri* ^r-sp^ ^’f'Qiftc^ 3R?*I3 
31 $3,pTi> 33 -ftfrsfiK ^5t^ 5 T v ^f*rcn f>if*T$1t3* f^^ir ^«M3 
c3*mr te?r to i c^fS^Tf* 33-f*frr*f3* ^Ri3 x X^ 1 
^*rtnr if«i ^*1 dTO-c^tror m i ^ circs c-smts si- 
*Fttet*i circa c»ma, cafsrca c«t*mr 3fsrt¥ f*$ ca% ^a i 
7. f*M *[-<;&3F 4&K ^$2prtOTr Wfc fV ? 

(1) f*M^-clws— 

(i) errata i 

(ii) cat^src al trfrc ^rfsai *j<^fara cs 3 !) 335 ^tC’t i 

(iii) CW ^3T5 3t$ I 

(iv) 3aa *fS3' CsRsrc Si T?7tTC STS l 

(v) ass *t«rRr carats ^fasi sts i 

(vi) ass stouts sfa^a stfeai sta, a&rc ^fsai ata i 

(vii) 353 *T«aTS 'OTR ^Pfasl STa I 

(viii>' ass *t«wi, $5t«r si a^sta as, casta ^fsav 
^mr i 

(ix) ass *t«sta «r^a st «3 am *tot cs 3 !! 

(cst^ca si fcjtrc sra arts) » 

(2) jf-cfews— 

(i) ^staas casts csSfo i 

(ii) cstsrc si rtrc st'Qai *(<^faro sr ass arcs» 

(iii) ^sjMs-gfatca sT'sal &t«i ^ata ns *a drc *r^at 


asircaas to i 
% 

(iv) wt*frRr ^*rtcs *t«si frh®i *^sta as csttot sta i 

(v) cstror si fcrtrc fcrai frail sta, castors cTO 
sfas^fa 311 
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vim 

% 

(vi) frai ffetnr c«rm« ft* «ft* I 
fvii) frsi *r^?r *m ^^51 **r i 

8. 4¥t? ^*T&Sf*rtC*? fa 31 ^* 

c **rtanr *rt^$k ? 

(i) vum fa^rnr i 

(ii) 5 rf^*rc 3R-f?ftt*fM <st*r n i 

(iii) CBfwfir » 

X v x 

(iv) i 

T OT s— 

(i) f*f®w s ^ *ntc*»w) i 

(ii) t?ft ( bursting disc ) 

( ^ttW WH ) 

(iii) *TTfCT« « ait^Fr ) 

; ivi c-frm cnm (vu?i{9 *ijrc*«t*) i 

Note :—■*^smtOTr ciw csm <nw *iifmi 

f*rc^r >!w ^rf*:^s *rrar, *tq nrra i 

9. *rt*&t* ^»rfsr «n f?rc*T fa *ri ^*rtsr 

*f*re *tOTl £3t^5C*f ?i kite* Cfc*T Rf ? 

(i) W *t<331 c*t^PT 3i fcjft* C*m *1 &TT* 

I 

•ii> c*rs5c^r *i fcrfc* *r*nr *ift*f ^tR* ’Mnr 

i 

(iii) f*f»w OT5 % wr ^i *fIt* *rtt*f *tfitoi ^rtr® *ttra i 

(iv) »r?re *r«m tpr c*m*r *i fcm* w *m v 
cnw *f%w *rf^ w -nm c*m*r *i fcrft* *ten 

3*ra c&i mfSjw \ 

(v) c*rrifcr tfcrjpj^ *frri fftc* (weft?) r 
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(vi ^rsata af*faa atfaai ai$ta (ifai a&fr apftai at^ta ) i 
(vii) caf®c»r ai S’jfras fa^faa*r sra atfac»i 220°F *^t® 230°F 
*rfa*i ar^ca <*ta ^f*r fa$faa*r *rnr ai area* csara f*f®w s ®i*ra, 
tfaai ^ara cafsw caa v afaca ai *m^:a i 4^*sr wt*frta ^ma 
•otts raraa i 

10. ^=Ttras *tttc*ra anti>*ri c^t®r fa slsa ? 

(i) ^»it*r «itw W stca i 

fii) apncaa ^aia *fjttac«a at%a ca *c*ra ara^*ita v sa 
®T*Ta ^*ia *T«rr* csfata fata i apfttaa ctffr anftai 

csafa affca *^ai ^mata* caa x ^ aca ai *t&fata i 

(iii) 'Wtjta ^ita ?^®T calwi* ai fcjttaa at-sai atf^a a&ai 
afea i 

n. c*wfi c?rk ai atfiift fas^$ a*® csi^rtea at*r 
<J)ai a*5 CaitSl ? 

(i) ®ta* ata^cana errata 3 *tc® 5 nfas nta \ 

{ii i ®Tala c?Tj 0‘006"^?e® 0008" 

(iii) fastaa c?fi> 0003" ate® 0 004" 

12. Caa\S> Cfffe 5T1 attfac*r fa *fea ? 

4 ta *fjtca«f a*f®ai caca «rrc3 sreaa attca fateaa fa®* 
csafa arfaai f*na **tl5ai f«pn fan* ate® area i 

13. a**Tftaa ^arta ^mc*rw an f&$a anifcai cac*r fa 
arfirai catan at^ca ? 

(i^ apna «rrra *itw aaa atta i 

(ii- a^-srarcaa 'satSra ataj^a-rca 'srfafrat arta atro 
fa^**«i ’fa aa cefatta *ra aifaa ate® atfaea i 

(iii) ajattaa caa'ft c?r* ai atfc's faa* x a'tfSai errata atfaa 
atca i 

(iv) 'sjt^^ta *ara atta cat®w* ai Site** at«H «fte* «rtre 
asfaal at^ca i 
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14 . w* ^ 's ^r*r ?»rtw 

wwfo? 

(i) 4*t* fi&re* (1%^t* ) wtfaOT i 

(ii) fB!w wot* (**wi) wf*OT 

*1 nf^OT i 

(iii) 'Q’STfct* Wft^OTlsf ^sr *$OT wfcfa’gs WJ(frSmft** 

f*rfo wt* *$*1 *fe* I 

15. <mU ^itcrsFT^ *i ffc^w *n£l* *W f** ? 
tf) flfow. <5T*f* WTW Sll wf*OT I 

(ii) 4*f* *Tjtotw fi&s if** *^*1 'Q c^Pitw wtffol 
*m* (4*i* fBfce* ^*-waiw *rrf%OT w *«m fi&t** *tfa* gw* 
srr* wt***) nf%OT) i 

(iii) 4*f* «ttTOTW *rt«»!l *1 W* *^OT I 

Note s—^ *ft^n *fl*Pri *1 W* *$*t* WT**! WCT?T >Tt*^OTfi5< 

*rrt*i* otwtc* i $yz*f Iwpfsi fwfc $ «sT&t* 

•Tf"»I c«P!t* (Erosion due to water circulating pump pressure) 
*OT | 

i*. ^*rfc«nr ^r*f* «rtw f¥ ? 

f*f 4W *TCWt* I 

17. W^JCSt*^ *tWl frtei ^r ? 

(i) wot* *t*i («*rfct* ^f*<) 

(ii) *T>8*t* *t*1 (oqutw ) 

18. ^■Nr-^rftr <$*$. ^rtojfor f«w fV *lsw 

« *tOTl fw^tcw Jt^l ? 

(i) OTtfrfa ^fas.:—4*< wi*p$t* ^wti** W1 
*1 i*r«OT* *rr|*r wkw i ^ *n$*rcw **i* fBfc* *wi ** i "w^wrc^ 
4 *r* *rftc*nr fas* fan *t* ^ nftc*fr *i%* stfafaw 

wot* wt**ot»r ** i m *r«*i *rfan* fas* fai *t$*i* w 

W^wl Wtw, '6Wl1?tW I 
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(ii » ifrcrta i—*yisp\? K ami ca artcna f%<$a ftai ata 
cat *rrtc*ra §na ^sraafa fas aire i atfataa am ami fas-4 atai 
*nt?n *iaa ai wi Tal aa i *aa amta « ^'■nta'i 

^as am amta wrfT « faanral i ^ fcntw amta atai *f»R 
av i asta mm arai caa^r ^fas aa w$v\ a^fas attf® ntca sn i 

19. f^-cfew ott* a^sprtara 'sirt&nr *rftp*E*m fa 

*ict**? 

«ni>ta *ff w ( *®ire fcTfaai wfcia f®nia asfrotfa caa i 
wfcta ^taca* ^fas afaai ai im atfaai TO^raicaa sa* atai *a 
dim tsf la-a^rta « ciror t^ia ^*iiaw &t®i ai *m *faai 
*rr$i>c*ifr *itt*f ftai arfaa atai at* i 

20. <4m$ to toi to cro ? 

amta ®ref ai'amca *ifo to to TOfa 5 ^ a- totoi ate* i 
TOcTOiaa aiai a^a's ^ata car®c®r toi ml aa i Mre «rrw 
^ ai sal atro tot arfaai atta* i *taa ami nfirciw *^ia 
an ataa ^fare «raa i TOla ^raamta hto « amta aw 
a:a>[&ta (moisture ) atw *rTO ar®i to aa i 

21. a^v^fsrt^ «rto'.« f it$tcTO fa ? 

^c^rncaa ai^ia «t®pa fr§ atre i c^t 5 * t=tf*wa ac«r ^ata 
a^c^rcta atf%c®r a^^atca «rr^c®it«ia aifocat i a<R cam ai 
fcjire ami irr$ ai if afaata -scaiTO ^itt owta cam ai 
ifitca ami abates cat aaa atai ^“R ^t®ra v ca 

%sa ftra mfnai caw aiw lata ?to ami atro 

*f;ca ^1, ®n^'*R «i®ra % fiat atfaa atai atv i 

22. TO^tafsra <®ts^ f®i^ f% ? 

(ij «w ^8?ar f»r^ apfire®r :— 

(i) w fSi* s ^fac®r csraia to ca^ttca i ca% fro % afac®r 
•c^ata caattta 5ii i 

(ii) to fro x ^fac®i tail? dim errata to ewartea i ca^i 
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vitct* 

^q N qrci *ro* *wi csPrerfa 

rtii qftw i cfittt* cwq-pcq sri i 

(iii) qrc f*w s ^Pot cqtwi ^t'eii w cq*H 

^rtf’tra-1 cqSft f*\? s ^Pe^ cqra*r *r«n i 

(2) f¥#ta dcsra f®r^ ^Prc*r:- 

(i) w f*^ c«pit* w ctf^rt^ i f»w x ^Pt*T 
c«w* owtScq «n i *i^ ^t««i *rfq\"R wr< n *m tf5f*iqTP i 

(ii) mu ck*ra c«w* ^ owttw i Pf®w x «i»pr x tPni 

<«r*n* qt% ^1 c««f fSfcq c*ra x ^Ptq qi tottw i 

(iii) *»r f*w, *fPct ^fp dim c«mp w cq*ftw i cq^ 
fa^ N *P**T Cfirm^cq^w 31 I 

(iv) *re f^qs v *Pct cqf^Fi *t«n qppre w cq% »rtPrcq i 

c^qt Pre x ^Pc*r cqt^c*r *mi 311 

( 3 ) f»r$ ^firc«r:-- 

(i) w f*iqp x ^Pt* c£f*rp qm or*t$tq i cq% Prq* x . 

<2rci* cq*rr|tq 31 i *ra* qmi *i®t* x qpi c^f^qtP 

*?*1 qfkq, cepp c?<iT$re 31 i 

(ii) «m w P'fp cfcc*Rr c*r*rt* ca^H cqqt^rc i Pf*w s 

wm x ^f3rai carqp qtpsr ^Pqi cto w ^qp f&fcq c*p x ^Pcq 
qi i 

(iii) w Pi 5 ?, *Pt»r cqteCT fr«n sttf q*Pre *m cq^l 
mfttq i c^ Pre N *Pt»r cqm»i ^reqi vt# sn i 

23. cvPratftr s^-faifafin *toj* s ^Prw 

*4cd ? 

(1) <sw dcw3r f*F$ :— 

(i) Pre x ^Pc*f c«w* cq«tr$tq i cq*lt fa* x *ftw c«mt* 
entire sn i 

(ii) cvPretP* qt«*l qt* s “i3 qpPre i 

(iii) q*r Prc x *Pt*r. *i »w ** ckep c«mr ^q cqsrtfeq i cq% 
ft& s ^fto 'Q «i ^^ X “R *rftw ^11, c<2mtq[ cqqrttq sn i 
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(iv) W (TTt^^T tf'OTl Ft# TffarG C&i TO #tffar ¥ 

c^H f»re N c*rrac*t ^t-eni ft# srl i 

(2) fSsffa dtfSRf f®T$ ^f%^T •— 

(i) W ^Ff%C^T ^ I tt#| f*PJ % ^ftc*r 

C«ftm? dNt^W TR1 l §*C&W f»W H C«W* C’fCW 

tfrtWNr c«r*mr a*rt$n i 

(ii) c<5f*retf3* ^ti *rt^ i 

<iii) «m cfcc** csm* ^rrfwi tt&r i ftf*w N *(fw 
c«t*mr Rtf^r *5*1 cfc* ow< 4?t? c*rc N ^ftpr ri StFt^rc i 

(iv) *n f*i^ cfcwr cfipit* oprife* I c 5 * 3 ! 

^{%pt «* clw *rftw ^n, cmt* owtten » 

(v) RTO f«i* N R*f*C*T CRT®CT ^t-WII Ft# *fw® w c^ *itfitw r 

f#* s cTOt^r ^n Ft# stre ^rl i 

(3) cfew f»i^ :— 

(i) wn f»i* % *f%c®i c«r>it? w i cr 5 ! f*i^ x c«Mtv 

c’tc^ «tTOra c«t»it* c*r«t$t* i 

(ii) osf*mf% *T«fl ^*r i 

(iii) «f»fa W Wfo dra* C^Rtsi Rt§W I f%fav 

^t^R v ^f^rel c«m Rt% ^1 d* ow ircrfa nrrr^rw c*r* N 

R1 tTF’fe* i 

(iv) m f*I* v CRt^SOT *tOT| Ft# RFffltfB w crt *!tf*ir* i 
CR#| RFftOT CR'hSCT ^t'SRl Ft# R1 I 

24. »T5f 'S ffsffcrctftr s^-fa&tafsr«. rp1#t5 to ^stro^r 

*?t*r ? 

(i) (^sfartfir «t#r^r *rta :— 

(i) W«t*^ *mi C®f*Rtfa llCT *1 I 

(ii) C4t*mr Rtfwi i 

(iii) faf*re N <5t*F tpnn ^«ito toitw i 
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(2) 

(i) ff«n ntftrc 3ri i 

(ii) c«t>rfa ^11 

24. ^^S^TtaRT *rt^*T* f*n? <M ? 

(1) C^RTt* <&W ( H. P. stage ) 

(1) c^f®T^rrf% wt»^ s :—Ftfe* <®f^ N tf*re»r, cspttt 

cfcm c«2pTr?r c’frsf c«ret* ^st®p f*i^ ^rfc^ i 

<ii) w^:—H. P. w L. P. cfcrar c^efwr^rf% 

*f»rai, ^r* ti nw wtw* wn$y\ «m*nr tffirc wi*f s 
tftOT, L. P. cot* c^rc^f c«mt* t*r*r%*r 

f^f i 

(2) C«n C^RTfa £§W ( L. P. stage ) 

(i) csf*Htf* H. P. cfo«re >rf^-R ^ asfSrctft 

s»T*tf»rai, , ®f^ N *n trpf Bfrtnt? FffSrc 

<st*^ N > L P- cfe«R «Ptf* ciw c«r*rfa 

^l^r N f*^p *tn* i 

(ii) *rt^*t=r #I5 V :—H. p. <tonr ’TPpra « cssf*FTtf% <sr^ 
^ L. P. cto** osf*retfa vt*{\ *f»m P wf* *i ?rt*r wrfl’mr 
**rffcn, «t*OTf stfo «f»pr % #rc*r *, 4?mr fs^rj* ^nt?r 

c-s^mr ^ *tffot*r i 

25. f®nf <pfac®r fa ? 

^f»m arrfcfiK ®r«tn «rwm ^tr^r 

^!%r® | £fj% c?? toj c^f vfihri tfrfare 

i 

26. >8 tf¥tlT fa TOT«fc ?mt5T ^F3T1 

^r? 

(1) ^nrc'Wjp&t^watf i 

(2) vntl <RfoiW C?FfR $K ( 

(3) ^5t9im Jttfc4 *Jt^W^CTW I 

ffcw*r—13 ' . ■ 4 . 
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27. ^«'?rt?r :; «pi^r«* f^F ? 

(1) fifat* *nmr *rm i 

(2) m^-ra «c<8f*rcrfa vr *rm 

^c*r i 

(3) f*rf»Nrft W* ^C*T I 

(4) f*tfo ** i 

(5) c*® f»pf ^fat*r i 

(6) C*® f3HtOP»l C&i ( CS® ’tjmrefc CTlfa ) *fe®r i 

(7) c§5( ftf*w N ®t^\ w cmR c^r 
i 

28. f¥ W«ttC5f^«l ? 

(1) w«pTtar* ®^ N 'Qsnrfas c«rct* *$r® 5 *^c® 10 

*TR wl* <mtra i$jt® «rriw*i> i 

(2) 150 T&vs 200 *riM ®f*rat* *t<r t&\*{\ 'Q ®t*FT v to 

(3) vfl^ra ^pnii ctotPr ^®»t *tn *rfwr* i 

(4) w&l W 4St* f*F*^R *3 nfivf* c^RtfsifB^r 

Tl c*rtfri «i 5 fa® i 

(5) 450 ^r® 500 *riM rfSretff *ra 3pjt* cwr* ^5 

■^f^r® 1 

29. ^Ttfrl ^1 ft&5 *F5J, ifWt* (Data 

of three-stage air compressor ) ? 

L. P—c*rl C«mt* *, 1st stage—£* | 

1 . P.—c«r>mr; 2nd stage—fafft dsF i 
H. P.—CSPTft ; 3rd stage —ctof 1 

(i) «m chr *rP?“R c«pmr—10 *$r® 12 lbs./D" 

(ii) «m chr c®f*retf* c«rm*—40 *$t®50lbs./cT; 

fwr*l-cfcr ^i*r c*T®t»nr c^Prfa ^r® c^*li 

(5^tc®7 lbs./D"') 
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<i») ci* 4m artfR 30 *$C$ 40 lbs./D~Tl 

«m cfcw* c«tm* i 

(iv) f^f cfcw 4tf * C«f*rerf* ^^—200 ^5 250 lbs/a'"'; 

5-cfcw crrwra c«ptf* 4*5 c*^l (5 *$c® 

7 \bs.m") 

(v) ^§tochf4^T* 5 fT^*R cs|*rr*—180 230 Jbs./O^Tl 

cfcw* CBf»iTff% wra i 

(vi) r ci«* c<5f%*tf% osttt*—800 1000 lbs .in" 

*1 CTfWT* C«f*!T* 4*5 (5 7 lbs./ □") I 

30. ^TtWfa cWtersti qttrfa 

^ I 


^c*ri> 

«rrfcfcc»i& . 

■sm eg* 

«m chr $sn>t*-3prr* 

90°C*^120°C (200°F 

35°C 40°C (95°F 

5 250°F) 

110°F) 

ftShr chr 

cfa 

140°C^ 150°C (250°F 

35°C 40°C (95°F 

*$C9 290’F) 

100°F) 


cN ^»it* 

140°C 150°C (200°F 

35°C *$V5 40°C (95°F 

300° F) i 

100°F) 


31. *^c<2Wsr f*r| 5 ? 'S c^b ? 

W cfc*—2 ^fCS 216 f^f*rf5rt»nr (mm.)( 8Q 
IWhi cfcs—2‘54 *fc* 318 mm.) 1 - 00 ^ 125 $*) 
fill cfc-4‘54 «*. 5 08 mm.p g? *» **) 

32. ^rt^tsr«ffsf®rctfir <st*rc<rw *3 ? 

<W C^f—1'6 318 mm.-(^ $*) 






1 % 




WhrcN— 1*6 ^5318 mm.— i*j 
cfc*—0*795 ^5 1*6 mm.-(i^^ 



No. 64 ft<3 I OTltT ^ Wfe. 'S 

fjCf *T OTttf 1%f^RltT ^1 <^tv»®T ( Three-stage air 


compressor with starting and fuel injection air receiver ) 

(1) L. P.— onl C5T3rnr f*lfc* ( L. P. piston ) 

(2) M. P.—fjjferfsf C«f»mr ftfr ( M. P. pis'on ) 

(3) H. P—esmt? ftfc ( H. P. piston ) 

(4) iWtt flRt* ( Air deaner ) 

(5) JTfafW ^-ftfcTlfa ®f*I N ? N ( Snotion non-returning valve ) 

(6) C®|®TOt1% ®t*r N V N (Delivery non-returning valve ) 

(7) 'GUj^H ( Water jacket) 

(8) A (9) 4»n VI *HtPW (Inter-cooler air pipe ) 

(10) 'arrant 41IH VI WW ( After eooler air pipe) 

A— CTftv 1*1 '5T*T < 5 S (Slain stop valve) 
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B -FffisR (Oharging T valve ) 

0—caprflf (Pressure gauge) 

D—#fsf ( Fusible plug ) 

E—fsfirc^ &tm (Relief valve) 

B—<^sf ^ ( Drain cock ) 

G—<3?^ ( Drain pipe) 

H— 50 PT tTOFVft 43T* CTT3*I Tl fafaTfa ( Fuel oil injection air bottle 

or receiver) 

I—^f?R ttflK-iOI m 4HT* (Starting air bottle or reoolver ) 

33. Ft♦ tot 

'*HjBsr*rtonr crtaOT* c^Wir ctfcw to <wrt* ? 

(1) frof»r-dw s —(0 «m tt o* 

mrtrci ’Tftm 5nnr *r* 5 7ibs./n^*pnr 

C^T^C^T 4 5 lbs./n" | 

(2) j^-dar ^&2f*rt*s-(i) “O’* c?«rt^ri 

5*Tt* *f* 5 7 lbs./□" ; C*T$ ’fSfrr ** to 

■CTfWT “O” I 

(ii) ^rrsrm fa^*i &*mr *nr ^ to 10 121bs./o"-, 

to 5 ^In 5 7 Ibs./D" -, c^m^I 4 5 lbs./n" I 

(3) fa -d* ;-(i) «m “O” c?<rto i 

*rW¥ fag**i *r* >*r to 7 lbs./n"; w 

to, *?r to <^m*r tt o” c?<ft^ i 

(ii) *rw¥ fai^«i ^*rm *nr w to io 12 lbs./n"; 

**to5 7lbs./n"; to “O” 

or*rt$re i 

(iii) ^tsrrwfag^ 8 ! wt? *nr to I5*$re 17 lbs./n"*, 

** to 10 12 lbs/a" ; *3 to 5 1 lbs./n"; 

C^m*l 4 5 lbs./D" I 

Note 2-—faf’M W* 5 1 lbs./n" 

^tfFC^ I to 50 *fcv-60 .uk/C 3~ ^ *nnr <?TtWT 90 lbs7n" 
^cVS $*RS I 
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nattm ft«r»r 



No. 65 ft® I ( Stop provider )■ 

A—^ ^1 T>jTC*fJ> ( Adjusting screw or tappet) 

B—C^F ^1 3R! ?rf5 ( Cheok or lock nut) 

% "k 

I>—( Piston ) 

E—orf®rnr (' Roller ) 

P__?pjfSf nt*F jf ( Cam shaft) 

H— |*t ( Btop provider) 

K— £*t «T4f§®fa "It’FjS { Btop provider shaft) 

L—STTf^vSt? nt^jf Jjfa **tjT 3 Tft ( Btop providor shaft moving spanner )• 
M—>2fTf^5?? *lt¥^ CTf*^ ( Stop provider shaft Bet bolt) 

Note •—Fuel cut-off ) 

"‘TOT* (L) ^ncnn fa* *fan, in 'Stnr^vfa (H) fcnrar 
fa* to fnfo (D) ormr? (E) ntm* f*rfcr m 

nt*rfa fat< n**rtn t.d.c. nrf*w i $ *rht 

i 
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No. 66 fra* i tot *rtp*r< wW; wi*T5 v 

(Pumping up valve with cylinder head ) 

A—3j! ( Screw spindle head ) 

B—cj^t ( Lock nut ) 

C- 3 £ f v f'Q3T s ( Screw spindle ) 

D-itffr: -iJirr? cy^acef ^CSI^S ( Outlet pipe of oompreased 

air to starting air bottle ) 

E—sffif 0*4 0*6 mm. C«tfC*i ( Valve lift about 0*4 to 0*6 mm. ) 

F—<rrH? C®f%y|fy =R-f«T>rafy? ®t»r,y v ( Pumping up delivery non¬ 

returning valve ) 

G—■'»TcM N f*5t* ( Valve spring ) 

II—fafSr-QTy C?C$ ^2T^® N «iiyrc4y SrfWI ( CompresBei air apaoe in cylinder 
head ) 

I—ftferefa Cf® C Cylinder head ) 

Note 8 —'mtl «TW*t rtc*T f*rfar«tt** 

mvs 3T^«mr i 

C3 fafaret* *Tf*t ^5t^ s VTl «ltW, 

PrfaKrrore fopr *tir*nr errart* Prfcw (D) fc*r fapit* 

(L) ini ?rt»t* Per *iwrca t.d.c. ^rtfwi *i$r® 

i 

out* CTr®!®!* 5tpK 'STap. tfanri, »I^ 3tfr (B) IJW *fwl, $ 

(C) cqw (A) -*nt5lt* (Spanner) attmtfl *2* I 

Prfaratre* 4TT* *irfc»w (H) *rrPa< «rtn ^t®p x 

(F) ft*R (G) >1WC* atPW *lrt*r (D) 

csv&m irr^n i (No. .65 fwr * *rffo «rvr 200 *|fci eft?r) 


200 1%CW«r 

fctflfr drat* c^rt^r *sf *$c*r c^m c*tw crfan, srfo 

ist*^ to *iri $ f 5 *^ (C) civs (A) *wm 3 rwt^ri 

fHa^re Sf$i> i nrN *rt*f (F) f%c& *f*rai 

rttrc i 

10 &F5 15 nrHi^ ^tcw *tto *f*K 

^r%i *p*tr f^fopp* *fwi *F* (B) *T*1 si?j 

l ( No. 66 ffcg onp ) i 

s—wi^ N ^f%< ti fcrsi =n w 'spp 

fj^ ^ c*nro <5t*p x <®t*r *fari ft# so i 
f*i^ *tfroi fiHk *rr^n ^tfNi ^*mr toitoi «rrfarc i 

«rfe -smpT dwwtar *rfrot* uw< «r«t*rc 

^t*F v arftRK c*tl rn\ arftfw i 



No. 67 fira $-chr dnrtw ^"|&sWl (Two-Stage air 
.compressor) 
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A—H.P. Tl CfifJTT# dsf ( H. P. or high pressure stage ) 

A1 —H.P. Ti C«f f*tfc»T ( H. P. or high pressure piston ) 

B—L.P. ^1 csr) C«PlT5 dw (L. P. or low pressure stage ) 

Bl—L.P. ^1 C^Tt C«PVf? fajft ( L. P. or low pressure piston ) 

D—^3T*-^*rnr (Inter-cooler ) 

Dl-'srf^nr ( After cooler ) 

35 —H.P. d$ ( H. P. stage cover ) 

El—H.P. cif ftfSl'Q'fa Tl L.P. df ( H. P. stage cylinder or L. P. 

stage oover) 

F— J\m IrfHle ( Air cleaner ) 

G—L.P. d$ f5ft^f'©T?r ( L. P. stage oylinder ) 

H—( Air bottle’s pipe ) 

1 —L. P. d? mw L. P. stage suotion non-returning 

valve ) 

2—L. P.-dwc^^sR-ft^isfir; vr»rj x ( L. P. stage delivery non-return¬ 
ing valve ) 

3 —H. P. .$ 3f Wf* ( H. P. stage suotion non-returning 

valve ) 

4-H. P. d*r C\5f»ntf< TOjJ H. P. stage delivery non-return¬ 

ing valve) 


Note :—T.D.C. B.D.C.:—L.P. & H P. cfa I 

B.D.C. T.D.C. s—L.P. & H.P. cfc* I 

(i) 150 *HT mf’fR C5^tf% CFf 

(ii) 150 f*TO CTOTf»TC C<5«T TO1 *rfTOt* 

(iii) 500 sfaRttr *fff 3FTt* e*m TOT 

i 

(iv) C&C«TC *rTt*f»lTO CSRlW* "IWTl 10 'Sft <3% ftpp^ 

(ctanr c*r*mrw ** n* 

10 w ctaw- c*mtc** to *fws iftpr) 
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No. 68 ft® I ^-cSw iSW ft ^*r&2farfa ( Two-Stage air 
compressor ) 

A—2H? dew? >rt^f*rt=r ^R-f?iJt?f=rc WtW,?,. (First stage suction non-return¬ 
ing valve) 

Al—sm dews csfsratfa =H-f?T>r?t?t ( First stage delivery non¬ 

returning valve) 

B dew? JTtWft? W5T ( First stago auction valve box ) 

B—Spf? dew? C$f£r?tf? Wf 5 ^?., ??T ( First stage delivery valve box ) 

0 -v!J?T? f^*rt? ( Air cleaner ) 

D—dew? WtWITW ?^-f?i>T?f?* ( Second stage suction non- 

returning valve) 

Dl— dew? C®f*l?Tf? sH-f?l>T3f5rc WtW N ? N ( Second stage delivery non¬ 
returning valve ) 

E—Iwift? dew? J Tf'Prf i T ®tw v ? s ?w^ ( Second stage suction valve box ) 

El— f^st? dew? C®^T?tf? wtoT < 5 N ?fI > ( Second stage delivery valve box) 

F—«T?? dw ( First stage piston ) 

Fl—fait? dw fnS? ( Second stage piston ) 

H-H. P. dw ( H. P. stago ) 

HI— L. P. dw ( L. P. stage ) 

O.B.W.—fjrfwwf? Sew 'Q?1T»TS ^tJteJTW ( Water passage of cylinder falook ) 
O.O.W.- W?t? *tJTCWW (Water passage ofeylinder cover) 
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I.O.—^arStlf'^rl? (Inter-cooler) 

A.O.—'ertV&t* ( Alter cooler ) 

Note:—T.D.C. B.D.C. :-L. P. ciw ^-R ; 

H. P. cfc* osfaratf* i 

B.D.C. T.D.C.:—L. P. cto* osf»Rtf% ; 

H. P. cfc* ’Tt^T I 

fjFSlCW S-H.P. & L.P. chr fafo f*5TC*«l 0 070~( 
M. P. cN f*far «Thf O'140" 


k rm 



No. 69 frar i c<£f*rtsr dm ^*rc«W^r ^rtir aw*.. 
f»aft 7f^ m\m$ s (H. P. stage compressor’s cover and valves 
with spring ) 

A—CfifJTH ( High pressure stage cover ) 

B —L.P. c|s? WVf* ( D. P. stage cover ) 

0—H. P. cis f*lfc:r ( H. P. stags piston) 

D—csfsraffir Wt*T x V % ««W\ fsi; §*t s VfPJ ( Delivery valve and spring stop cover ) 
DI—-Wt^R <®f5f ^ fet: ( Suction valve and spring stop oover > 

E—fst* (Spring ) 

P~c®faml| t" ('**«) CW (Delivery valve with lift of l ») 












204 


FI— ( i 73) ( Suction valve with lift of ** ) 

G-C®f»Rtf^ ( Delivery valve ) 

H—JfPPTC ^ (Suction valve) 

K—fipjrtora C^l ^%TSf$ ( Adjusting screw for 

increasing or decreasing clearance volume ) 

L-fif®qrm C«TCH (M. P.) dcsnj *m\ *t3ttro (Air 

passage from M. P. stage to inter-cooler ) 

M—II. P. fT«n *01PW ( Air passage from H. P. 

stage to after cooler ) 

W—C*tJT ( Water cooling space ) 

C2t*rfa 

L.P. 10 12 lbs/CJ" 

L. P. C<6f%Tff% C«prnr 40 *$1*5 50 lbs./ □ " - 200°F 250°F 

M P. c«PlT* 30 45 lbs./ □ " - 90°F ttw 110°F 

M. P. *WVS C<5f*raTf* 225250lbs./ □ '' = 250°F^re270°F 

H.P. *rR*R C3*rR 200 ^5 230 lbs /□"« 90°F 110°F 

H.P. 4SRc<5f*mf* C«PTPff 900 ^tz*5 1100lbs./□ “**■ 270°F^F®300°F 

Grrwr RPtor = 90°F^r®ioo°F 

L. P. ^m$R = 24j"(620 mm.); ftfcf fsratw*r=2*5 mm. 

\ 

M. P. - 21 (550 mm.) } f- 70 mm. 

H.P. «tq«fcT*- 5" (125 mm.) f*\&{ ^tT5l^=5 , 5 mm. 

. 8^'(220 mm.) 

<*ratsr *f*r$*r 

l.p. ^-r -100 d"^r5t?r 

L. P. C®f®Rtf7 - 30 35 nt^r^-200°F 250°F 

M. P. *1P?*R 27 31 90 o F^T5ll0°F 

M.P. 8 'ttvs 9 nROTfr—-250°F 270°F 

H.P *rt^*R «= 6 7 90°F i&vs 110°F • 

H.P. * 3i&s 4 270°F &U& 300°F 

Rfa&R 2^CS5 3 nm^— 9^F^ Ud # F' 
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No. 70 f%F3T I (Three-stage air 

compressor ) 

A—stf csr^rfa Jitft!? ®R5„ ( H. P. Suotion valve ) 

Al— 05Tl c«r*fnr ^PfR <3t®IJT x ( L. P. Suction valve ) 

A2— tsflyfaftfison? C«r*rf3 RR*R '3TO. ( 1 . P. Suction valve ) 

B—^tt C&faTtfa ( H. P. Delivery valve ) 

Bl—(31 CSPlUf C®f*Rlf* ( D. P. Delivery valve ) 

B2—C?TCt* CS5fer^tf% ®t^ (I. P. Delivery valve) 

O-STt Cfir^rTST C®f%TTf% •ntff ( H. P. Delivery pipe ) 

D—3PF^nr f^ItGBT f?C* ( To after cooler ) 

E—fftG*Wl c&3r ( H. P. stage ) 

F—fft caPTHf ftfc* ( H. P. piston ) 

0—CSPTfa 5TPPR ( H. P. Suction pipe ) 

• H—CTlCfiPrBf ( L. P. Discharge pipe ) 

I- fflfsPFx «WfX ( Belief valve ) 

II— ®t*TJ ( Relief valve ) 
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J—C9T1 capita aPfR atfcamt* ( L. P. Suction silencer ) 

K— H E Hfife nft capita ata-R *lt**t (I- P- Buction pipe ) 

L-^tafafkafe capita C®faatfa *n|*t (I. P Delivery pipe ) 

M—C^n capita ^ipla-^rfa ( L. P. Inter-cooler ) 

N-t5U>tafaf®cai> capita ^tnr-fma ( I. p. Inter-cooler ) 

P—^eitcaa AUta ts^a ( Air tube in coolir) 

R-C»l1 carata &s? N ( L. P. stage ) 
s-^'trrafat^ca^ capita cis? (i. p. stage) 

T—f*|?R fa° ( Piston rings ) 

Note : T.D.C. B.D.C. L.P. H.P. c&W ^“R, 
I.P. c8«f osfaatft i B.D.C. T.D.C. L.P. w H.P. cfc? 
I.P. cl* *r^"R i 

No. 71 ft® I (Inter-cooler ) 

a—^ spapivs, -sata 

( Compressed air inlet) 

-Ai—4ata RtSSwfc 

( Compressed air outlet ) 

B—'Qattfa ( Water inlet) 

Bl—«afsta Rtsfewfc ( Wator 
outlet) 

D - all ^rraal iiata t^a *ata 

( Cast iion air tube cover ) 

e—* t« «itaai yita at® (OaBt 

iron cctoler body ) 

P-OTlSt* vfJtPRf ( Water 
drain passage ) 

PI—4iiTa vfJYcro ( Air drain 


G—apnrar al an <pwj8 aft ai apntfc 

©tat^ta ( Copper or brass safety plate 
or bursting diaphragm ) 

( Copper ) 0 006" 0 007" ( To " o0 " &F5 tooo" ) 

( Brasa ) 0 0 °3" ^5 0 004" ( T0 ' n0 " ^C® X0 “ B0 » ) 
H—gfT «tl> ( Brass plate ) 

HI— 3 T*I al **tta ^ata fi>3»a ( Brass or copper air tube ) 

Note:—; i) fBte* ft^r ^it*, 

-an^n (ii) fB^a ai aem, 

efo c«rctra d?| arte* i 
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TO&sfaUro c*n>t*r i 

f*rf*TOtI 3RF (Cylinder block) ^ 
m<*1* ***** (Cylinder ' 

•Hr* « w -m « <£“ *■ (Hard dose ' grained 5 

(Valve box 1st and 2nd stage) 

(Piston) 

(Inter and after cooler) ^Ftl ( Cast-iron ) 

fas. (Piston ring) 

(Cylinder cover)—C*T*K5t$<9 ’Vffc Tl 

^T^CTj^’TT^ 5 ! C*ri»t*f ( Close-grained cast-iron or high 
tensile gun-metal) 

^t^T5s TO TO (Valve box 3rd-stage)— 

Tl (High tensile gun-metal or 

copper nickel alloy ) 


S»t®f 5 s (Suction 
and delivery non-return¬ 
ing valve) 

^ I «1^ v (Relief valve) . 


t)5f, ^ w 

TO* fsiwwi my (Nickel 
steel, stainless steel and 
copper nickel alloy) 


(Suction and delivery 


valve spring)—ffffc §t?T, ( Flat steel, carbon 


steel) 

<TOta ( Air tube )—) Tl arm ( f*t<5*T ) 

( Copper or brass ) 

PsSfv ( Relief valve spring )—tfa 
( High carbon steel) 

GWp Clffe ( Safety plate )—) *1 arm ( f^f^f) 
( Copper or brass ) 



fcffifc. fal*prf3 ^1 CTfwi 

( Starting air receiver or bottle ) 

C*f^ ( sstft ) w (HFfr-'lto %W*I &}£ ^f*KfV 

w w kpjwp^ v*ratK v£i^t^ «tnrt«R r 

^ w«Rjs % ^csT’rtara vtn 'WU firPwtw ki *ri 
*tki ^ i 

1. OTta CTt’eOT f¥ fV ? 

(i) OR^sr l*t i 

(ii) Fff«K wRpi x I 

(iii) fafa* ^t®TK. I 

' N N N 

(iv) '®t 5 TR s ^1 ^ I 

(v) cs\ r*rfv c»far i 

(vi) »*p#1 R5f5^ v ^1 ^ | 

(vii) ^fw m Kl C*W j5 *ft’t ( C^tWf 5fl ) r 

(viii) CSU I 

2. f^f^r^T stk (T^tR <^lc*nr ? 

f^TW ( Bismuth ) (Kf*TVl TR 220°F 230°F ) | 

(Composition) :— 

(i) I^W—*^5^1 50 I 

(ii) 30 l 

(iii) cm—' “P5VB1 20 I 

3. tircrfa crt^i i£i?t c«rat?r Wte, pF ? 

(l) :— 

(1) f^fCK^r ( One piece ) 'StRf^ ^fw) bsit ^1 ?R I 

(ii) SH ^*5 §k*W ( Solid drawn mild steel ) I 

(iii) C«tm* C^tt KM »ltCT (42 ^5 84 Kg./cm *, 
600 ^5 1200 lbs./CT) 

( 2 ) s— 

(i) ^ $t®T dri» fttn : ^ 51 Wft ^1 ^ I 

(ii) CK% KM 3(1 (10 K^K5 28 Kg./cm. 9 . 

150^ 4001ba/cT) ‘ * 
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4. c^\<hzmn f¥ srfatrt^rei 

? 

(i) fcn* c^pt*f *tfro ?rrt i 

(ii) >TTO S5t®^ 'Q cm nfaro (to to c 3 ^ «raro) 

*tfro i 

(iii) <^T ^5t^ v ^Fral *rf*TO I 

(iv) >T* TO ^t'QTl rtff *Tftr5 I 

(v) f^R *TO TO* ^wf%^ C&fc I 

Note :—f*f*ratc** csfjTto <n?ci^ x cefTO to i 

ftfaTOnr cfofcs, ctotct to*i *? 

'TOtre 'QTtf%* c«mt* *c®r 1 


5. <snsrfa (,<i'©«i (^«t ? 

^rat* cttto «f®t w*n ** w$w$ to*T* c«rTO *t* 1 
c;*fto* w* to ^3pl ^fro *nra ^t'Q^rt^r to 

to *t$c* ^ c*fto* wf»pr x «itllft wt*[* s ?rf*Fl *rf^*t to 
*fre *rtc* 1 drat* c*tto *rf* 5 i *r%* w c?ri> ^tot* *$*1 *-fo* 1 
*T£ c*tro «rf^ **»fa«i>i *r* c &r to^ x tprai 

**f*re *$C* I ^f'QUt* TO TO fttfro t^fTO *^TO I 

6. mx* crtwrw ££Frta c^sp ^8 firfro^ ^tro v 
*tz*\ fo ^fwi CTtv5t®r *twl ®T8¥1 ^ T 

c§sj ^ t^i *tto *fen c§*\ ^ftre 1 *rrf*r c*m®r 

*t«*1 9T§re TO&1 TO «TC*tTO TO w* C*tTO 

to*i *rtre *ftira 1 


7. c«f^ c’ftro fa ^ts? ? 

C*h5C®T *^*1 dpft fcttft-dj* to v$iM *1**1 «*fr 

m offtro to 1 


8. fafTO* s ^t^TOfa^t37? 

dlTO ®Tt$R 'Q viiit* crhro *t«*t* C«TTO c^K *$C*T f*f*ra^ 

<srr®ra x 4fr* c*t^9[ 'Q *rr$ro c^ ^f*n *1 trsttsi 

Mm 1 (f*"ra farcra 62 ^t* No. 47 fifora ^ ) 

; ^1 ftittpw ^61 c?rtSi fttw ? 


13 25 ftfaftfci* (i ^ ^r® 1 |«i») 
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«rwrtm ffcw»r 

10. 150 lbs./a ^[C^rs, centra ft ^fwl 

500 ^^550 lbs./a^^sjjrajwfsn^s cifsnn ? 

w falw* c«Rt9 *itr *mr am m&ttr T.D.C, 
«ttm w am yft rtwf oitift 

(motion) I && C^tit^ ^«P|JB S *t«rf* csimt 5 * mI 
500 ^c® 550 lbs./a' 1 ' ^c*pw c«rm T.D.C. TT^fir ftg 
i 

u. fctflk firftre'fa ti i«it?r crtrow irt&cflk i 

(i) dura sifts d l^ifr mp N i 

(ii) CT^sr &*f N d ’Sft^ijRTE? I 

(iii) C«Wt* c»w I 

(iv) 

(v) cg^r ^ I 

(vi) ftfcftFFT tfW (220°F 230°F ?rft*i m) 

(vii) «iwil ^ l 

(viii) *1 $5£"«dF*R cW I 

12. <fnrfa firPiTt^r ^jt^rtPri& i 

ii) ftftm 10 m c^ 4 ftftm i 

(ii) ftfam 7 trt c^ 6 ftfamw i 

(iii) *Nft <nmr ftftm a c«tm ms. c*ft cmtw «rn 

12 m ^ftw JJJtOT *W ftt* M> ’Wl m ; C*ft W 

ftftm ^r« i 

13. £<2fat3 CW ? 

U) <*nr-4t* o‘8 &r* *r^ i 

(ii) $-&t* fctfwc* 0 6 &T* *lfo I 

Note:—mtm: vw Rr#r&*tRnr f%m 2 3 ftfastt* 

c«rm nttd am mjre ^jrfon ^ft* W ms i 

4-c§ts 6 ftftm, 200 ft: ft: mRftfsr, 300 ft: ft: c§ts, 0*8 - 
c§ts fet# s cm <dftt*r, 

FlfSwt* _ 200* X 07857 X 300 „ 94^.4 cub cm. 

*T*l* ftlftstt ^ft&r - 9428 4 X 6 - 56570*4 cub. cm- 
aim «fft «hMHS-*9428‘4 X 3 X 0‘8=2262816 cub. cm.. 

(ft: fts^ftftftfcfa, cub. cm.=fa$Rs tfftftfcft) ■ 



*1 M| Giants 

( Air starting valve ) 

1. otI* Mk s^-ftfeTsrftt ft *tw ? 

fciprc fcttf ^frot* toW®* *T«m mi Wlft '®t®^ x 

Wr*m feKTO t^l *Ttoi fafarartTO f^s* m fti fafaraTcTO 
ftstTO *re*i f*&r*rat* f%fc-iw mi M?s m.\ to to ^f*rai 
*rffer *rff*iTO *rtar m i 

2. §tfik^^ s ft^ft?rl (TtfsTITOr? 

TOc«f^ x 4m c-srm* * cTOtfrojT*r f*rt^ (^jr arfmro, 
<mr t* *pr toe^, to tor me* *p *froi) cm*r i 

3. §t(ik G*ftC®T^TOi^T? 

(i) ^feTO mfct* T.D.C. 5° T&ZT5 10°-TO C*m?T I 

(ii) *ro wr*p N «c*rfS 5 s s&ro io’ to ^ri m i 

(iii) cm cm §-& ffc Jhr ^cto *tc*t to m* i 

vwi ^t?ftf%< nf«F*l^ ^t*p§nr T.D.C. 100° 120°-TO TO TO I 

4. ItHk ftf ^ftc*r ft si c?w mtw ? 

(i) ^ fafaieftro ttflft <«m vsjm^fifR *rtt*r *tro i 

(ii) $ ftftatwr »TO5& cfr^tram c*% cTOf$FT i 

5. Mk ^firc*T ft ^ftc^® ^c*r ? 

(i) «tCTT«TC ^TTOtfr *rtem* *Km frol ^f«R TO *fros 
I 

(ii) w f*f ^i ^froi «t»F s cmro m’si *rrfmr 

mp* tftfl m 5 ** f*$ m*i ^t*rc x atr^ft *froi 

Ivt *f*F3 i 

. (iii) ^5tTO x cmrfa *jtoi ^1 **Tff%C^T w to toi *ri 
<$vn, ^iro *it^r *r$ ** x *froi, t^» 

vijjt^JfTO *fft^ tfroi mft *fai m *froi 4jt« N fv-R 
-ntH ff| x$c* i Jffi $*: *S*n toto mt 
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6. Mk vtaw* fo «rt?t*r *ftar r 

0) Stffc <®T*T s rrc ftf <m i 

(ii) Mft*rrfe**ftn m *m 
( to *cm *rf*m) i 

(iii) *T«rnr*OT wrftn wrjw *ti (*fwi) *rfvri *f? 
^r® *ftnr i 

(iv) fen-ow cfcp^ *rtwi c*j 

*frol ft# ^ftre Tsri i 

Note s—tfftr- ftR Mlft « ftft^ ^sf*(ro ft£ 

No. 66 ft3f I VtTO^fe. VHCTdw s 
«irr[ir Mk ^1*T? S (Direct operated air 
starting valve) 

A-AfR Itflj* 'St®p > (Air starting valve) 

B—JUTS «n$ (Gland nut) 

O-^lfT* 4Jt\S N ffi , *l s ( *t1^*f (Air admission pipe) 

D—feK (Spring) 

E-f^SR (Spring retainer) 

Note* 2—(i) 100“ 140° *fTO 

(after) T.D.C. c*tt*rl I 

(ii) xi 22 ftpit-nr*! w mn wi 

5#c^« cvl to(c«pijb x c^rtr^r i 




( Reversing and reduction gear ) 

1. 1%*rrsrc*nr w wct?t ? 

^Tt^t< I 

(i) »it^t f^rra^U ffc* ^fwi) 

(ii) *1 f*Tcfcc*r atsre ^firni ffirfa 

«ti f*rf^rc f*Tfirc*r* fare m i 

2. faf^faT <^FN «Tft^ ? 

C*T «S7^ C?tC^*rPT 5T5T SST^t* ^fC'W? ^Jtfare 
w% fa^^fanrrs «rrre i 

3. c*retfarertsr farctc*! f¥ ^fir?rt faretinfj «Ft? wfar 

^r? 

^f«R sfarrec^ faref* ^*ftrefB< fairr* fafcj?m *ffarire ^tcs i 
fam wtsfa farcrsre fare fare auir^ 

store (^tfe) *?to ^fasi 4ir^t< ti fa^npi st^re rrfafti 
*tre i 

4. csretfarertsT farcfcc*f fV ^firn ^3tre;$ sptw <rfar 

fairr* >rre farorc ^re^»R ^i *rctoto *ttrei farm 
farmre fafctm *$r® ^nrere fro fa^tonr mi ^jtre® store 
stfafti srre i 

, s. c*r^tl%^Fjt^i ^rwi^r f^F :s vf?rai ? 

; wfam vtotreffo farm fa^tfre «*(tre, arto ( $v ) wti 
<rere»ifr nt*^ reft* sn i wf«i fatfare sj*c® *tp.i 
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gra m? fee** 




No. 72. ftar if^ta^T fM^Tsr ^ (Reverie 

and reduction gear box) 


A—*TtVj> N fifaF CVTCV (Engine shaft rotates in one direction only) 

■IfVjnM fft* CVtt* (Secondary 


shaft rotates in*the same direction of engine shaft while running ahead) 

Hear Jlfire fnfHUH (Solid pinion on engine shaft) 

0—^4(5tVfvf5UI$ (Intermediate pinion) 

D—cVCVl'fVt "TPF^C^r §*{* f*tfn?R (Loose pinion on secondary shaft) 


E— 3 FTF (Oluteh) 

F— cVTtV VI ETfv, CHCVS'Qtf!' Sj*fiT (Feather or key on secondary shaft) 

G- cve^Qtat "ttv^ «rc*t»mr »rtv^F grr§v s vfvvnr vftc fHRs** 

(Solid pinion on secondary shaft to drive propeller shaft) 

H—2:1 (2:1 rednotion pinion) 

J—fant* VH (Gear box) 

P—AJlTVtif fvcv CVTOf (Propeller shaft rotates in the direction 
of arrow). ' . • 


Note j—^fSpr *ttv.$ (AV"<w fflwr (G> 

ftgtyw Wnw (H) wn , 
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6. c«r»rto fV f?^t^ wvs wfa 

** ? 

ftot* f^r^mr fwc* f*c®i 

9i facets *$91 %t*\ c*trt> c«rrc*r i 

*ttc**f* ft^spPpf cnttf *^rl f^rt* 3 ! sttsc* 

<Wct mfnri *tc*r i 

No. I. i£Jjt£9[\5 iTtfsR ( No. 72 fm (&$*) J— 
ffat* f*T9t9 f^f*T 4TtE9t<59 ffa* fto 

OTffrom 91 C«r>TTtt C^t*t TfOT (F; 

faftrcra (B) *rc* wm ^9i »t thrift (A) 

c^«tfr (ai» ^c^5 «*rrrei freppR t*ff^?R 

(G) ffot^-ra (H) ^rt^rl «rc*r*mr »ft*,tfar (P) ^ 

«rt*r*itt c*rw fa* *4jft*e«r fa* st*r i c*rt w 

fnfw (C) cw^rlT faftw* (D) fanlfa fa* 

i 

No II. ffTttR ’ll 4Xt^&tOtfiK (No. 72 feu tfipJ-O S— 

■pfffir f3rat*w *i ^it^tc^ fa* fa*i 

C9*tfa*7t*r *i c«r>rror 4jt*^t< c*r e i *ts (E\ c*rc*3tft 

fnfaR (D) c^Qtfr *tf*jfor (Al) wr *rfa "rt* x ri>9 

f*rfw (B) ^nrfafcori? fnftw* (C) ^rt*i c*rc*sffr 
fnfsiw (D) «*w c*rc*atfr *tt*,tc* (Al) -n?^ (A) 
CTfcftnpw farfte ftr* ftvtfR *r$fa fnfarc (G) 

fasf**R prlfasrc* (H) fatSte fa* ^rrtsi <etc*r*rt9 nt* N ri>9 (P) 
.■top fejfci fa* \fai f99fa^*t 'ffrfatf* fa* w:*\ i 

7. C«£WRT ft 5 ififTtW® 3Pt5 Wfa 

#r? ■ 

* v 

1%^rr?rc^ 4rtw*9 fa* fa*, m$*ij ^ 

£fc*^kt9 «t®f x «4jtr^B c*rttf c*rrc* i ** *m 

; *ftr%9 ceim ■' -*$91 *fa* c«r^mr 

mnFrf*wWr 1 .^v^f r . 
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8. ftomr fc fe Sm fa?Ffinri ** ? 

ffi?t? TOc?fifc fn?t? f?fea?m nfro? ?tfnin, nt$*ii> TOp x 
toc?£ *$?\ ftfefcm cnfS c<rc»r i «rt^rrfr nt*,tfc? fat?*? 

cto? ntro* (*j? ) TOi?fc *f??i wi ntrn? 

?r§§fn* N c«r?t? ftfelm cnt1> ?fe?i ftot? ?* ?tm nffe?i toi i 

JFtl? ( ^ ) TO*T? C^ltTOff nt*j> (TO? ?1 i n?ufn f^fro 
?f?r$ TO* l 

9. TOrar# «rt¥$ firet?^ fa ^fwi ?nr (cTOr-cIi? 5 
ftf^tiT ) ? 

$s(f?R TOE?ro? fa* ufare vrrf^re^j *?ri?tn fn?m* 
fctf??i fe=(fTO ** *f*ro ?$c? i -nfo fafnTO?? ^pjt'sr nt* x ri>? 
fen? 6f5 to? to* 5 4t*? n? to «tfo fafastt?? w 3fi> to? 

TOC?E<5? « TO? 3f6 ■ft^tTOTOT ?1 TO?]TO<? *T* *C? I 

TOt*T TOjCfe? TOT TO? ffeUftfe&t? f*lfc? f*$ TO* TO fn&FT 
*fljt^^s « f??T?n. ?i ^jt^t< cntE TO*, to TO? nt* N tk? fen? 
*nt? X* to* 1 c?^?? csfa *1 ?jt5p;tfa fn?i? (fn* s fifc fro?) 
4jtc^s ?fere f??t?^nf*nt? fwtn TO*t??Si* aft to? ?nc* dtn, 
TO? ?n TO? nr* N d>? *®tt?£* drfroi *ttc?? frtntt? c?tnt? 
■frotf%? 15t*r ?$fl *jt? nt* j> to?? fa* ?t? 1 TOc?<s tot tip 
*§n f??t?^?i ^ot^t< TO? nffemw TOfron *mfa TOt? ??®ft ?§?i 
t r? to fnfc?? c*rtf ??*ft ?? 1 

*tto c?t? Wft «t»p?? qjn to? 1 ^?n *^d?m fa?t?£* 
?m^n c?^WftTO[? s TOfe?& *fan toto ffeftftfe&tt? to? 1 
c? fnflrat? TOrtfa nfwi? topSi? (*fc? ) T. D. c. to* ^ 
f?f?TO?? WrfWtc?? cnrff to f*ita? cnttf ??t?? ?i *rfe? 
to* 1 *iro fe** cnrt> *fc?i fetf??? to? ‘4rF® x f?n? m^n ?§?i to? 
fctfa TO5 n f?kt?TOr fob ??TO? fn^nr'fen?, 

?tro? ?t?i fe^ iw ??tt?i M to to fesifro 

f??r?:?? m ttiys to* i 
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No. 73 fta l fafwt* fvbt«r*l ^fWTST ( ) 

tBYfa tW £#$ ( Air distributor 

and eccentric plate of vivian di« sel engine ) 

A—vilirfa feltfaWfa ?fe (Air distributor body) 

B— Jim t®||f*®&Tnr *te«1 ^car^lcsnf arnffil (Place of pipe 

connection for access of air to air distributor) 
c-^h feilfticmr ififc 4?rra wn s?wi (Place of 

starting air admission pipe on air distributor ) 

I>—fcftfatijfcn? 4irnr (Air port of distributor) 

E—fafecif* Hi* ^)TC5® N cnt^ (Ahead port on piston) 

F—cjtR vf (Drain cock) 

6 - f*1{|CJnf WI 3 ! *fTt (Jam nut of piston) 

H—faiw «rarfTP¥ ?TS?I1 cnrtf (Thorough air port in 

piston for air passing) 

»tt? N f (Oam shaft) 

J—(Ball bearing) 

K—(Collar bnsb) 

L—^rfaC^lS^F C?fl» (Eccentric plate) 

M— 1 Th t ^ (Eccentric shaft) 

Note§«rar?r ffcgi m ffo*, fa&FT cntfc 

^ftn f% ^f?Ti c*r*?n ^ i 

f^C 5 ? TO *lt¥ I 

A-r«flJTC^ iff* CfWTl ?tfffn? (Mark of ahead) 

stfo* ^TK IRjfc* *iurfa$ «W (Key groove on 

piston for fitting with cam shaft) 

(Mark of astern) 

B- m* f^T* fiWfl (Marking needle)} »' 
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TOiro fro*i 

No. 74 fsaf I ^Jt^[6t«r^lt^ fcfepR (Ah’ad 

and astern ram timing diagram) 

A 4TfC5® s 4J|a( (Ahead cam) 

B - Jirl’fBt'f ^ (Astern cam) 


Note s—(I) 10° T.D.O. *it* 4!Tfr 

( rttWtS <$f* ) I 

(ii) 110“ T.IXC. m *ant* Itfl?? <81^ 
to f? (cgt*) i 

10. ^f& c 9 ^ srtre ? 

stTO^ Wj? c*ftfc <TO i 

« “^Tt^K” ti "faTO^” i ^fror ^f6 c*r^ 

<TO i 

11. f*rfcnr Pf ^Pren cs® 

*tpFF5*f wi ^nt*r *tt*F j? Pf ^Pnsri ^rtcit \® Pfts 

*rftr (frPnrto ) ? 

Pifcf TOJ& ftP « mi? ^rw P't ^ i 

\ ■ 

TO v cfor ^*rttaa a^PatPrc ^tal a^ta ^*r, ^rta ^na 
» 4 it 5 fp^! 8 f c*rl? <ro t csrcfc* to ftp* toi w,t 

P$ «rrw i TOj^r to ai Ptto fi«$ i 
t) Pratro ^jtE^frol 

cift ^ro ck*r; ^ TOjefr* ^*hto cfcPnrl 

«rtm ^rt^ fcjNtir «ttro w* c*tro Pratfas toi f*«t *^ri 
^rr*[ toJ ^tct ti Ptro *rra i to to Ptfcr *i*rrt*fc ^ii cnifc 

CW TO I 

12 . 

(i) 6 ftpMrtr ^tronr «rt? 57*35 PrPiPfrf* ( 21 ") 

(iiv lO.ftPNhr ^^TOFerti 60*8 Pr Piftifen (. 2 ^) 
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13. «tt* j> cnm* *T*r?T Wt* ^ cntC* f% ? 

om* *n i nnf^rfa nbri wn fsrnn^jin^wt^ 

*rt^J carter i 

u. fc-cjt* vStgraf f^W[ fa nfaffl CT r 

(i) & (ii) ctr tnfan 
w «rtc^ i ^jt^ »iT*F s tfa itn c5« 

^f*n cardan css ^?i ^ i 

(iii) c*ra nt$n$ nfc* i nftnfr 

%m s cn 4jte^ s w *1 ^jtnfrr< <.nri> «rtre i cmS ^ 
^oin ^inw esq *^ri arrefrra cb$ ^ i 

(i) nfaien sPi feflft fen ntfntn 

^fnn ^ tt? i vfj^t^ fnfn«ttfl^ w 4^B 

wm,5 mc^p i ^ nntrafc 

m nr* x tfer wx ^fB ^jt^ «ttw ^ a^n feflft <5t*r N \ 
ni njtrefr ws ^fB ^rrR «rft* i 4^fB 

w® wafB wsj i 

fef& 4it>rfa*fa ffe* ‘in* *$r$ , fed> > ffen nun "IHfj? 
nntcafc ^1 <fiR c\ fnfcn w ^«t»R 

dt* ffe*t* T.D.C. ntr*, ^ fafaerrm fafrfafcfci* sstn N \re rttw,. 
m* nen Btfs ^tnj s ^i njtwfc <stn s n cntc^r i *t-stii 

cn$=r fefo ^tn^ra m nrfcnft nc*r wt* w 

fat faster *rft ent fa foster 'stnjrc* *T^i *tai fefl?< <s^n 
'fljr&farc nttn ntsi fefo ^5tnj s far< wrra ntf^nn 

ftfcpw fcn* c-srnf^r fan ^faRre ^njJtfar? ^aftro nrw i felfo 
‘‘’Btw’’ f^ra nen new cn^r fe1i?< m witr^ «t^ nn n^ri 
ntt i fwn nt^ai ^*(f«R feS firetsen* ffe^ ^Ine^nten i 

(ii) ^fta «rffe'."fnPwtOT u^fg *ft*i «t^ v 

men i W nrt^ w^ njn ^fB ,*R*i 

nfen, owli «njtmewr ^ wi ;#tn ; nr^Jfe^- 
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Rntrafc ^ftTO wty TO v tfa to catz£*R csfg^ nl faro 

nrre i 

cTOis»rc Rnrafifc faTO ni f*TOE*re fro ^nrrcfc 

^froTOrTO x $ f"i*i ftTOtnn or fnfcr ^tcro* 

TO vqpem cStRF faTO T.D.C. <TO ^ fafn'Qttt* twfrfifefcfa 
tp^l *WtfiR RTO C53 TO I 

¥im ^3»Tn faTOrc Rntrafc ^rfircii ^cw TOlfcn oi^f Mft 
wp x R*ftCT& ^fror wn*ij5 x fffifl ^TO to 

C^ f^f«l<ltCTRr TO x to TO1 ^1 lififs ^to dWT^f^R nt^n ^T1 
MIk to * s f%R totc* tfnsi fnl^ra fero c«tto fwi 

^i nj'fen $^f*R lifc ^ti ftTO^ra fro r*t i 
(iii) nft®f$ cqjTc^lwr %$ft> cntS *W 4Xr$ttfa TO 
^fl» c*rfl> nfc* I *lt$n£ TOp x ^OR TOTO *TCt\ TOjfo TO ^*f x 
3Ft5 x TO1 ftf 'TO I 47tE*<5 x <*m arrfnfcttfa ^ x TO 60° ( folft ) 

^jt^fB* n^i- to i nft«i$ to v \ flatten nrfro to c^rrB 
m <TO i cmro* ct$=i In TO S \ tpnw ctito* 

^TOjb to*i nt^it TO x rc rtcr i 

nt^n§ TO\re fro Rntwfc ^fro 

^jt^Tc^ cntff ^t'TOri ^tltn to x w nr^ii *rtltn to x to 
cto i to to ^t'QTi nrtntft nt^n *$y\ «tf^ fnfrotnra lifft 
TO x tre TO i nftnf TO x Fnr 4jt^t< cntE m ftfcr TOtfa 
nfa-R TOfct* T.D.C. to?, c»ft fnfrotOT WWfcfett cnttf 
m i towi Mft ^to ‘fljtvjro nt^n *fcri 

4to iilfo TO 5 fiSraro f%r< wtw cto i to to mutfl 1 
ntttn^ toti falw* fcn* c«ito fwi ^>1 fro ^rr^i 
li^ ^ti ftrow’B tww tfro tov i 
is. OT-ftr ftf ^Ftw ? 

■ct fnl^ to tfw ifirn TO^nr T.D.C. 5° io° 

< Wr) nrw ^to ^ fnfnTO* tottw 

< »wwk ) i 
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16. fa nfa^Tl ^tw TOT Tl ^[C«r^5 v 
aret* vfiri fa ^firai llfc (4rat* ®it^r) ? 

vim CTtTO* C^ In ^PIJ N ^fTO ^C<2f^8 ^t'6^1 

^ntrsn> ^djt*r f^intn wrote 

Tftre *$or i 

'smTnte ^t^i fafrfWtw wn i <x fafaat* 
nt%*R Witem T.D.C.-r® «itre c»te fnfaatm ffcfcfafcfctcw c*rte 
4 ^n cstet* fniw* cnte totto ni 4^ nfre i ^t«ri ^ cnte 
nt*i 4ii^ x f^*R nr^n ^i Itffo ^r N n x fat* n^tw 

tPm frlw* ^nsr cnnr* fan ^rfan tte n#n *itre i 
(ii) ^-C|T^ %5[f%5T J—l#S wrote ^f%w, w*r it^ N t 

wtotf ** t oi fni^ ^f?rrf%^ nf®?-R wtei* T.D.C. nrre c*te 
fnfastore fafrfafe&nr vt®p % tfari to to oi^r 
<«rtor i fteTi fafrftS&t* 4*t* nr^n im 

4m Wft «t*p N fifcftRt* far< n**tor f*ton ^n* c«ito 
fan ^jrfan W» nrre i 

17. fastyto fast* *ticv ? 

<^ ^s^fircspr orefa^'H (revolution) offll C*l$ $^faw* «K*ITO 
TOjfc* <R OWfaBTO W9 fait* 4W® «rorT*R I 

is. f roty N fa qfiren ^r ? 

«rr^rft TOjte* .ftfarc** *tre* toji *§o$ cTOafft 
TOjfar fnft?rar *n;sg* toii oft <TO i 

2:1 fivty * *te»i} jfat* \frocTOatfr 

to n | 4^rns ^fro i (-nr^rtfr tojcItj ^«r ^<tn 

100 .pipwI# *it¥ s cN Wito^ ttOTr n^ri 200 t&r ) i 

19, finrtf t *! «n ^frorf^^^r ? 

«tcn»it^ TO nw ’ffisrnfam 
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fer®r 

frttr stt’fr ti ’fwroi wt n%^ i m f^rfinaw, "Tfajj 

<5tfwi *1 *& cqSft «rrre i 

20. firgt^rsr fit* tar c^ ' ^^ch «ttre ? 

(i) a $stf«r«r v*i^ ftt* cto c*rt ^fa^nr opjW-p[t 5 ^ 
«tmi* wjre w ^#ma m fwi^iR fan* * »*wrr* 

^1 *re? ft*mif*rc firat* «itw i 

(ii) ^fiR fft*p \ftc*r ^ csref^H^r ^c*r 

^rfcrt* *ra ^fiNtarfSrc ffat* «ttre i 

(iii) <St3C*^ "lt¥ % t $5(f*R *$t*r 

*R ^T^T* 

m ffotpR fain «ttre i 

21. 5t^5t t«|fw5T &t£ fintsr f¥ tfrfa^rl *fes w ? 

(i) ^ttz^S ?$z*\ | 

(ii) CT>t^ <?<^ ^1 ^fst^ij^l 4<$ ^f’f ^1*04 I 

(iii) T>Tft** ^nPT Rtfl*T CWf^lTl *J< *far® I 

•*rt«*r ^tn *fan ^r*r qst^c® w f*rfo< ce^ 

I 

(iv) 'GFtfrfa *tt**t <rf%C«T W|T>t* 

■’TrtfPTisl^Ittc^ fof%S C5^ ^r® I 

(v) *Tr^^i i 

(vi) ^Fwot *rrt?>i c^ ^f*re i 

(vii) fcrlft (5^ iffii's i cq^r=T:—^t*r 

■<RF5C5R C§5T $f»Tff 1 C*Jt^*I •fffoflr *f«fl CTfWT 'TOW R?Rtff 

*mi *sf- 

iffii Rtift TO 1 ItG ^®T:—?(jti?tfr? Ft^ orf^l 
mm *$i*i fiV fihn <s\*\ ^%i ^f%c3'#R r ■ 

(viii) aFjt^ cwnr ti *35 rot c^ *f*n TOt*R *%* 

+t$ vftus nr'H wi < 2 rftfSrc 

*3pn^^ ftet* nw FW^fl ^5 
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' wm vrtti c-sr^fsr <ttc«nr c^mir wfaro w 

Trftwr era i 

22. Ft# fa fo tfffacS ? 

(i) ctere fti ^rtt to ^finri i 

(ii) *far W *ftfl ^f*ra ttfts c^mnar 
«c&"*tn^FT?r cifftro ^ i 

(iii) tforo ^c*i to *rrtfa csf ^r s to ^f*mrfT 
<ra ^fir$ ^ i 

23. faSfc cht (*nrft) ^fart* tot fa cwf^rai ®rtre 

^r? 

(i) *pft *$ffft TO *$& 1 cro :— 

<3raf?T&H, to c^prft c^fBf « cHiorct* Wfr •, ij>-c§te ^faro 
m *tM 1 

(ii) ^Tt^r 3jOT ; TOI Tl falm sp *JTO ; 

%<11TO5T C>f$ fotPR 

faTBF CFf #3 I 

(iii) arte l*f 'S *lt*jS* TOt¥ pt I 

(iv) fap*jw»ri 

(v) ^IWlFt^tlftOT^CTtil 

(vi) *JtMt ^tftw *JtWl* TO1 cwf^r® ^ I 



( Alignment) 

( <&$* ) ? 

am* "fl^i « f%ntf%N *r%t* ^%l c^fintir ^ $*nr 
am* imi (m*T tcj ti ^ cn& 

^t’ft^il am* IPfJjC* ^rfon wj? ^f*rai c*rRre 
*pr ^m’TtK *« N fircl i 

*f*c*tsj %tf%^ *$ s **i ^1 ^r, 
frofrtf*rc ^*t* «rwf«R i *f* frofetfSrc w sn *,. 

^1 *^c*r ^srsr fwi ^ ft*tfirc-»ii* fiF^tc^r ^1 «rnrt«R w 

CTO* ^TtTOtT *^$*1 fcg CTO* OF*T, afftRK 

c*rfc *f*l csrcfc* ^*r* art$f*K *f**i f**tf*< cro* cro 
firortre *$t*; 3 «m* fcnf*-§^ fcntc* *$ N **fe*i *r*toi ^f*r®- 

*$t* I 

*« N **i sn ** fi 

m**tw* ^9 **i *rt*tr* camt* *t*i mffan *(**t* *$, ®iwt^ 1' 
c*fro *$t* i farrfi *■«« wrttrtf *$ x **i to 

*$t* c*rrtt* *t* fwrf%^ 6? mcs1 

vwcm*r* *wf**rf*<*rf*vr*^f**i cto* fe*r* *m$*i am*- 
*rt*mcai to *$ N to^*i to x § *m$*i f*rf**m *m* ^raprrft:- 
TOt* to f**tf*s **rfc*i mrc TO*i TOj>c* ^*ftc* 
^i TOt*TO f**tf*«ri*r crot* to f**tf*<-4* *ns?r c^ 
TOre *$c* i 

apjt* TOmc^r* <st*Fifr* ^tft, f**tf*<-4* $$' n| 

^rrrorrsr (*t5 TO>m ^<i *i f*tro* to) *m$*i ^m* to -Sit 
•raw ■RTrfiR-^W f^Tm«V-C^ 

f*t*j cw^sirfa faws—«rfa toct&i* njW" w v 
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iA(j" x&fr" | ( StftfTO* ) I fiftTOW 

^ffCl - ypt f%^ ftro i ^rf* S5ra' fwl f**tow 

•i^t* w fsatta*! qftr® i ®ira ti eft 

faroft**! ^tf^ar •rot** to f 3 ^ c^ x *finri *r *1 c^ ^r*r Ifo 
*tfan tl^rat? fa^tcro c^p v ^far® 1 

*35 w$*\ ^rhlrtii f**tf*< fri> ^fwl 3 FJf* -rfajjre ^rt^iri ^ 
aFir^ vz*a *rtf%< «rarri? ®tnr*r “0”r® fat Tffan 

aprfa *Tfafc^ ^rf$Yl apjn 'enrc B. D. C.-o® 9tfan t={%*frftfnr 
fro»i ^1 tffcl efrfat® 1 “0 n -cs ofi ^fro ^rt^r ft 5 * i 
toW' ^5 toW' •» ‘+’ ftwl ‘ - ’ sfare *ttw 1 ) 

2. f^5T1 #1^1 * + ’ Tl ‘-’ c«n 
^firc*r fa *rc^ *pfirc<© w$& ? 

(i) ‘+’ - f^arrf%< *$*rta? 1 

(ii) ‘ - ’ - faatfas #)$> *$*tE5 I 

3. fa^rtfH >s awte wtsorfar Tt asot* too 

*rtat*f fa ^fros *tc?r ? 

a faaTfirc-^* ^ ^rra’fta a$ v *nn c^ faatfa* *ito 

*rr?ret*T«fro* >rc* fafc ^fwi arftc® anica 1 farrfts- 4 * 35^ ^ 
«rWnr as x «ffi ?^c*t ^t»r «rrcw, *ifa *$ v «nri =rt ^ to 
- iprr^ wt*=rf*f, aFjt^ far *rmn *rfes 1 

4 . < 2 fc*r*rt* *rfajt v laxfartl^^ fa ^finn <^$ ^fros 
^r? 

strt'Q c>tf>fa ^fihri *w Sft?r* ^ftr %< fw? 
fan nfro gjtrefc ic-t? cn*feor ^fan ^ftn fat 

I 

vW^n^^fan^fan^tro c*ri>r* arfwl c^ffar® 
’frKlpn* c^tr^r ^psr ^^rtr^ f^i, ^1 rt*i -srm^R 
^rt?r 9 Ttc# ^nc?, q]zb ti *tti< ^ra'fei %< editor 

^rffro^n 

t%CW»T—15 
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indicator) 

A & B—I? 9 ! *TCS‘ 1 > ( Hardened steel centre 

points ) I 

D—apjfa 'em ( Crank web ) I 


Ai 



An 



£ 353535539 : 


pgsssss 


ta 


■ 

* I" 

Outer 1 uringLOW 



OuTstDEbearingplfiWERiken CtnTRE bearing 





Outer Bearing''HiCH" 


_ L.J.i.J L-t’”"* .... . 

OuTSjOt bearingfHwHERthen CEnTRE bearing 


No. 76 fta I AI, All, A 111 Sc AIV Ttlfl 

apjtV C^f¥«. (Checking of crank shaft 

alignment with an indicator) 

E —^1 c§^r CTO (Alignment 
indicator or strain gauge ) 

E—<*Xt* f*R (Crank pin) 

Note:—(i) «rfefBaFjf* c*f&& 

fwrf%t ^ i 

(ii) 'lift* wcfai 

ti 'stfim *m i 
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<iii) am* *rr*j} fa$ *W vDTT»lft^^ 

m\ c^f *pfasi ^ i 

AI & All (No. 76 ftar CT^r) :— 

■am* f*r=i b.d.c. *%i am* 'Qwc^r 

(Ej ft^s *r “O”-0® *Tfanl ^finrl ajsjf* *lt*j\CT am* 

f*R (F) T.D.C. «f«ITl 'SOFT (G) B.D.C. *ft*1 
ft< 5 *T carfare 1 

(i) mrsfa frotfin *^c*r a^rt* 'sra* Ftfmm 
^rtftrc* ^fowSn ftrs^r Tftrfirc* (-) c?*rt^w (ai) i 
(iO ^rtc^ f^rtftr?. ^c@r awt* vsoti *&?n 

ftre ®r (+) (aii) i 

oh) c*r*fctir ftratfi^ ntctf* fairtfwt #tj> 

■apit* Ftftrm wrftrc* ftre*r *ftr ftn^ 

<-) tfrqtfe* (AIII) 1 

(iv> ftrertfir? stre *ftc*sftr ftnrtftr^ ^ *tc*r 

m\* *fcri 1 fti^*r ^ftr- 

ftrre (+) (aiv) 1 

(i) Outer bearing "LOW*, Crank-webs closing on 
bottom centre, reading - Anticlokwise ( — ). 

(ii) Outer bearing “HIGH", Crank-webs opening on 
Bottom centre, reading - Clockwise (+). 

(iii) 0*004" (0*1 ftfaftUtt) nfa '-’ *1 *+' 
«ftrre 1 

(iv) ‘+’- 4 * ftre cw*rt$t*r <£rm*R*r$ ft?rft< *1 ft*iift< cw 
c$*\ *ft*i *p*t* aift* T&x i 

(v) ‘--iwftw CT«tftor «r«t«RTO ftrrfts c?m ftafctftR 

«w*i c*rc*re fan ^fnti 

5. ^fwt*nr «rt»rt^c^.f¥ *firai *fires *t ? 

«rcwi ift 1 ^ w$ *ran w to *w® w* i f*{jm«n 
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TOtTO fTO»T 

cys c?fk^ *rf*TO ^f*?i apt^c<i*R cTOfe* to «$rt* ®rra^rT?r TO^t 
fart* r <tfro fat* **i *r*-?rc* $=tf*rro c*^ csrc^?r fc*r* *>ifal 
Ttfewm c*^ =rtfc ^pf**i, *1 fat* to *t*tfa-4* to, 

«rc«t*it* TO N cfc* ^t*f^ farfai, cto **t** cro? **w®tt* to 
fan * o-ooi" %r? cw toi f**tc**i o*fro 

*$c* i fartcro *rr«*1 TO «tctorto ^faro fat* to 
n&m frtt*, *1 *tTO *T*faii *rmr* fro *i *rfa TOra 
*^c* i ■stew* "it^riR *ifa *R*T*t fat* to ^ ^fro* 
m‘$=r *f*FB *tc* r TOfa ^ f*fai cto to *sfro 
*$t* »rt^=i fop *fatc^ (cto fartcro *rt«n *t$c* =ii) i 

Note •—CTO CTO $=tfTO «TO <TOTO TO& 'Q fat* *TO* 
*rte=r *fal to fat* to* to $=tfro* «rft=T ^*rf%-^F frrmr 
^f*u® ** I 

6. faraiCTwi c*fav<«r *r*rer fartfa-^ir 

fe>3tCH«»t 6*% *&®l faOTR 0 006"' WtlT*tlT 

0*020'*'C^CT ? 

(i) fatfa-4* rt ’JOT fa. *1 TOTO *faaptfat* TOI TO 

*tc*j 0*006“ fa nt«*i ctot. *fa* to toi fate*** 
ce* *f**i 0020' 1 *rmi cto *, 

(ii) 0006" fatCTO *tfal ; 0'014“ TO ?pf*F5 ^c* | 

. (iii) fwrftVvsi* ^ ^** 0'006' fa *tfa ^f**1, cTOt* TO, 
fatfa, CTO* ^C5 0*004" TOR TO X f*«tfa CTO* fc*fc* 
0-004“ fa **t$re *^c* i && fro ajfrofBs c*r$ *1*r® 3^*» 
C*Tt*t* C^TCTOF C^ 4|** RWf* CTO* C*?\ ; C*^ Ofcfc* ^*f* 

C*fc TOI ’ffal 0*004" •, 0 004" TOfas5 ^c* I 

(iv) ^ f**tfa-4* fa TO1 %TO TO (A) TOI f?F*tC**» 
»iNi =rff*i^f %rf* ^c* 0*006" nt^l *t^c* I 

Note S—faf^TO^ C*^t f*C*frff3r^ *m$C3 *ft *«* 

=n ** ^*rf*“^ss ^*rtc* TOt^r® *^c* i 



( Governor ) 

1. ^rfwtir* "sf|v5^ tot ? 

I 

2 . *1W IV ? 

w tstfro* $*i* c*ii® s to, c*\$ w ^fro* HI® vptfrr 
^f**i Hft® ^tc«r i 

3. ^vsy^F ^jc^twr TOi* fV &fratsR ? 
^t s f%OT cm® N fro ti nfro ^ Ht® ^f*rai 

tlww c*ri® s i$v§ <srRtTO, ^fro *il\ Hi® Trf^Ki 
ntor i &$ *ito* «r® ®ftRtrcl Tl csratrafctsr? ow^ito 

He® *t%i $e»w jr* c«tto ti c®r*rct** ft* vm i 

4. -n^r«fV fV ^Ffir^i ^fVcsnr "Hte ^d?t»i tot ? 

$* v f3R isPrai 5tf®re *f«i *t*r*l *$z*5$ (*Efctt*rfB*rtf*T, 

automatically) t^f *KH C* Tf® x *5Nff!' **f Tl cHl JgOT frf^StE* 
’lltfft CW^ (increases or decreases the fuel supply to the 
cylinders ) **T ^CTOT **T "‘ft®, cHl ^pre*r cHl H® (the less 
fuel the less speed or less power, the more fuel the more 
speed or more power. ) 

5. fV to vs c^t ^ra«r ? 

*Rfonr fH« »r fa* *i ®rtrtff to ’Tft* i faow 

^r$r®r ?rjtr^r to to^-r <*rrc^ i 

« 

^fro* H® ** «cHt *f*ro w ^ctw *=[df pt *jt* TOtwfr 
*fro. *^f®r facro *t?n trr«mr ®T=?fro 

ff ti ^tvlro tot *rt*ti cfFPww far* ^itfro* wf 

tot* ert *r '.to *c*»f to* ^faf *fwi ^cwh to i fas 
S&mrtTO *$si *c** cwtw i;. 
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TOlTO tow 

cTO «rt«Pt?r c*f*R-««r to*, ^t**r TOp^r TOp v 

tto, wow wrfaTO to to ^nw ww*r TO *$*t 
cfctlW fcjTE* total TOT I TOT* ^ Tl ^p*T TOt TO«T 
$=t x wto to i 

cro *rtr*i tou** c§t? c**lt *1 *n* c^ ^ ^ 
^c?«r tot ^f**l ^ s CWR TO i 

^TOto 5 to*TO ^p?t*r tot* 4*< *wft 
crofro wtfa vfital <TO i 

6 . iMf «ITO «*r ftf *fi*i TOr tot ? 

(i) cnft.WtrfW *1 CWftTOT *T*<* (Centrifugal or 
mechanical governor) 

(ii) *f*^* (Hydraulic governor) 

Ciii) *7tfTO *t**f* (Vacuum governor) 

(i) c^f^toTOr TO«hr :-w^: *t*ffarm wr 

(Vertical or horizontal) *spTTO TO*F I 

(ia) TOrf&^itw:—TO TOjfc* w&Fx f*tto=rcr to 1 

to*r toro f%t vttr^p i 

(ib) :—TO TOJ&* fTO*3 f^ra c*Km 
S$fi» «aifc fai> <TO i 

TO TO x fc ^finil CTl^WTOr c*TO *1 CTtTO ttf* 
^fTO* Hta wBprrfl to'jwre tp *toi ^rt frttot 
wto *p to *i fciw i TO *n»r to|w ^TtTO *p TO*i *T 
fcttoi to, ?«P5, fntors? upk to* *t*i TOt*re TO tort 
firw^iVtoJiwar^** to toot* to 5 ^itot* a &i TO*i 
*•1*131* *ltot*l ^TO^ TO (cutting down the amount of fuel) 1 

TO-cfcro to toi* w=r foiiw ntow to^t® to sn t 
TO jrto* TOitr *t* to ^to *TO to, to i 
TOTOrl ^tocTOr <w, TO*fcnftto* $TO TO TO orw 
TO i 
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ai c^K ’attfa ct TO 

. vptm *rtc*f fire wt* cat fro ^tts arftorfr *ftvtff *$ 
$ w »nf alt ate* i 

7 . ?r*«fa fo *finn ?rt«ic?nr c|t^ a^r ai *fim 

^c^r t^wTO* a*t* ? 

aaf* TOjfor to feR f*i^d?» % (pivoted) ai •$& f%«w 
^ stft ( weight) ate* 4a< TOjcfrff to ^attfa faa 
ate* i artfo< firac* **ttCTHj>t»r ^tpr *1 f’tTO TOwt 
*fiat* w^ fa* ate* i sttf^s fare* to <stfefis srtvrro 
*I%ata WSI 'QCS* CT*!^ *1 <j\g *tcs apHS C$t& TOfa* 
*rr*r ate* i c*ti> *jtea trrattfrcr c§t* *a ** ^ a* *Ttea ?ft«te*3 
c§t* atfotf at* i 

w taf*ra \%i Tows to n ^ \f*ess ate*, ctHct sptt 'sniB 

^fsiT'n *tc^® St* (the fly weights have a tendency to get 
separated ) l fTO* TOI *T$f^ fiK TOC*t *t*1 *Jta *1 

**®fr *tai ?n«rrra* c|t* c^t£ * a^ ** i 

(ii) tftgfTO* ifa^r s—*na TOjta sttfa fnf^iOT to 
aa^feaa faeaa fnf^R aqja* ate*, ftcaa fnftaa TOjt* to 
«^ fB ca^fatajK tot? art*, *cacBa fe*nr feR toi f 5 *^ 
aata ate* I **t* TO *1 ^ faatea* ^*ffi* wrjct* to* 
to. tot ft* nttafc f*ffe=*^r to ate* i *rttat f*rfcca* to 
fa* atai attc® ajtaTO f*rfcr ate* ^ f*W[ <5t*jca* to fa* 
TO1 fC*a W3?ta *jt* ate* i 

t^ftra frit *fa*t* *{c* *f«s TOT toi crtffc *f%*1 «3*TOca* 

*ttsfa* C«tTO 20 *te^5 25 Ibs./n^&ltc® V* I 

fa&TO fro dpffl ^ faprttw 
TOl w f to df%ai f^c^r toi ^ci^r ^jjt»r 

«jtTO ^it^, ^^5 S f*tf^^R w firwr toi 

trrarar^ ait *rra atw fair ai ^tfipwm -sf^r 1a*t^ fro 

■^ritfi <str»j (atf^ 234 *$\i ®ntraa ^n? ) i 
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No. 77 f& 3 f l fa. fe ( c.a v.) i tft |§fai> 
t^cwt«T *rtr*nr tot ti ^rn^f3Tanr*r "*Ffa 

*M?I (C.A .V. one unit fuel injection pump fitted with 
idling and maximum speed governor ) 

A—fvS s *ttln ( Feed pipe ) 

B-X5ICPI farm (COT ft’rra wm\ ) ( Oil filler ) 

0—OT.jSl*! W flitter HC* ( Control rod with rack ) 

D—«f*tT«{5* fsprfU (Operating lever ) 

E—•flJPPWfN' ■ftvi 'aj'tf ( Eccontric abaft arm ) 

F—CTO afitV ( Bell crank ) 

G—iHT^PRiS'* "It'fJ ( Eccentrio shaft) 

H-QFlifc faTR ( Floating lever ) 

J—SE?n> fe|s ( Governor weight Bpring ) 

K—JPT? '9CH§ ( Governor fly weight) 

L—^Ipf -ItVJf ( Cam shaft) 

M— cat®!!? f*ll*T ( Roller piston) 

N-Offal? ( Roller) 


F— *£Ofa *fp*l (Fuel pump housing ) 

R—?!tt?*f Gll> 3j* ( Barrel set screw ) 

S—I^WRFtTlfrttn (Injector pipe ) 

UtatH fat ( Plunger spring ) 

U—(Fuel pump couplingj 
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No. 78. ftg i far. 4 f^. 

C^ft ^5{C!rt*r (C. A. V. vacuum or 

pneumatic governor and venturi control unit) 

A—fiHSra ( Air filter ) 

B—<?Wg?T ^nmr ( Venturi eontrol lever ) 

0—fspTT? 3® ( Venturi control lover rod ) 

D—( Venturi throttle valve ) 

E—C*R§fr ( Venturi unit) 

P—*ft$ 9 T ( Pipe connection ) 

G—^•(Csni (Inlet manifold ) 

H— 4rftCWTRri»* 9 fItWW ( Accelerator pedal) 

J—4J1 VPPIfnftl f%R ( Accelerator lever spring ) 

K—(Vacuum pipe ) 




234 TOTTO fTO*T 

L—T»|$1> ®fStiffs §i5fan> ^t^r* ( Air tight diaphragm unit housing )» 
M—®tflt3Ffsf ( Diaphragm) 

N—*TH ( Gap ) 

P—^^itjtcT ITS ( Stopping control rod ) 

R—sftfa ( Governor housing unit) 

8—'oil^fin f^pjt <4JIt® N ®ft^T7 (Idling spring adjuster ) 

T—*Tf$® N firc fe|° (Idling spring ) 

Y—•®T5tS E f J I f%K ( Diaphragm spring ) 

W—^ijjTeT fsTTdT ( Stopping control lover ) 

X—C^=T ( Drain pipe ) 

Y—fs*t ( Dip stick ) 

Z—f5p® N vfpapf ( Food pump ) 

Al—^fl’l »ft^,T> ( Cam shaft) 

A2—qjnpi ^CSITJ ( Fuel inlet pipe ) 

A8— cm\J mtn ( High pressure pipe ) 

A4—^TfClfeT 3£ ( Barrel set screw ) 

AB—*tt** p i fsiPMVR C®1H ( Fuel pumo inspection door ) 

A6—^CTT=T ^^IgtsT ?]T* ( Fuel control rack ) 


it£ fiew 

fafsraTO ff»rai 

fcror df%?i wfa qi 1*prrm qt*i *rt^t 
ci%i few toto w qtfqr® m i 
*rM* c«mtnr fafcTO ^*rora fae* dfSnri stftTO «rar 

few toto w cw *n i qjtftfq fnfcr, qflftfir •itwfCTr 
f*r* fw *rt$ai$ fe*rcw fare frfarei vw, cto wr 
c^rro qfcw qjtfTO falfcr TOTO TO i 
(iii) fTtfffaf Ti (No. 78 fear 

orfrO:— 

(1) ^5p*|i> orfawTC*®* TO (G) cwg^ ( Venturi unit) 
«1W I 

(2) few TO TOtTO .ttfafr (Diaphragm unitr> 

«rtre I 
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(3) OTTgft 3^5 SftTO'R TO ^Tt^rR •tft* 

(K) TOPfR <TO I 

(4) 'SlTOR nt'Q^t^r «*& *1 ** wteTO 

c^jjft ^ftctR TO Sffcj Tl TfT>R 3Ft^ <5t*^ v 

(D) <TO I 

N 

(5) ^OT^tjRT SJT* ( A6) «t*WCTC iM) TO 
<TO I 

( 6 ) ^fiR VtttipR f%KCV), *JtTO 

(A 6 ) cfcfinri aft\ ctoi m i 

(7) sr^r ^st 5 ^ *n ^t^nr sn^ (D) , wt$TO *r» 

^TPfpmtoiiSfa faro *n *rrfm to?fr «to i 

(8) M *f*ro w sffcr ^t*r\ *i *tfrR srr^ ^t*r 
f%$iM ^Pnrt fcttf ^fro v i 

(9) **fte dfft^wftorctor m fen f f S) *jpr *f1to 

** ** w oijtw gs *fro <3% 3 ? i 

(iiia) «r*HW*lH ( No. 78 ) :—^f*R M> 

W C^Rt Ifl fff I *f%TO TO St^f W|®r* *1 

*1$ ^*h s ^r tfro, *wt^rR *rt$*t (K) toi ^bitor 
* jt^R *rmt? ^ i vrttapR fta< (V) *f*Ti ^i 

stf*r«i ^M3pR ignrc ^RtjfPT (A6) fcifari frfro 
»w fares toi fltvR sjtreRTs fror ^rt$fl st$ *ttre* 
TOi tor tpnfl ^ ?m ctoi stc*r i 

«i»p s si TOts *t$ tos s <x^[ vrwr 
SJRTO TOTO SS S* I ^StTOR f%MRi (V) C&^TO 
^dTR sjrtro fetfssi frfro ^ s=id?R firis* TOt 
srftros f^s ^tfsjwfa arjss fssfh® fro’jfwi st^TOrsTOt 
s* *fim CS 3 !! SOT CTOI vrw i 
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g peep 



No. 79 ffeaf i *ri\®T ^ "•Tto <rhrott’c 

.and governor speed regulator ) 

A—fafaR ( Driving pinion) 

B—tW! fafaw ( Bevel pinion ) 


Fuel open Direction 
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0 —f%J* ( Spring operating bushing ) 

D—TO ( Fuel control rod operating arm) 

E— CTOCaTtjfJI { Regulator spring ) 

F—-f%R ( Spring cap ) 

G—3W ( Look nut) 

H—4Jtv!» s wrt&’ 3j» ( Adjusting screw ) 

J&K—qjETO TO ( Fuel pump control rod ) 

L—( Throttle handle ) 

G. W. —■9f 5 r4?I 'QTifT> ( Governor weight) 

1 ft la ~^;y3T ( Fael open direction ) 

2 ft 2a—^CPl TO f5CTO"R ( Fuel close direction ) 

S—csp^l <R ( Less fuel) 

4-cnm Tl ( More fuel) 

( No. 79 fN ^fwl 

Sttfa fnfHSH (A) f*Tto (B) 

(GW) ^f5 ^%\5 Hft* l c*rttH wfr (GW) ^fB 

%f*rai fssK (C) &tm fro cfcfon (^cfr5 s ntf) 

^d?r*r tow ^ ^ort®ra ftw Efua'S ^fwi ^^ f*rt?nR 

^d?m facro toi *t«T*w Tf^ nr zw ftw hi firw 

to* hot to TO i ctoeh&Th to 

(E) HTtoifcs ^ (H) toi «rrro toh ^ot to 

Of* Hi I 

g|i>H s *1 ^ot H=$tH tot* H*rmfr nfrol ^ntow 

C* Hfa5 TOTfH h* H*f* ch$ **rt^ to i h<t«. 

CH 5 ?! Hi HH OT Hi I 

«T fcsj «Tif (No. 79 fw i):—SI^T 

. (L) HtCHH (Run) ftw H«Ttt*fc Hf*tH ; ^OT *fW HHpftH 

tow (J. fit K.) fcrto tot»i ^ot ctoti htih (l & la) ch^ 
hh<h TOfc (GW) crowiTO to (E) ^d?t*r *jtro H*ttFai> nto 
^ot hehh HsjjdjtH n&n ^h/hih* hh hi c*% chh hi i 
■ aiK (stop)' to H*rtE*fc nto ^ot 

#f (j, & ^ ^ ^1 (2 fit 2 a> 
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■srctrrara 

<?\$ to cwx ?to faK-^i* (E) <%^m fa<*i*rtt*ffc ^fa (C) 
^Its* to dfai >ei:ito (GW) ^ <tfaw *tt* i 


No. 80 ftt5 I *tt$f®T£ ^faf* ( Hydraulic governor ) 

i - ftrfa *n*n gtot *ftv j> 

( Gear pump driving shaft ) 

2- yfc end ^Ttf^R ■flv^ (Ply 

weight driving shaft) 

3— nT$*n? ^ x ( Pilot valve ) 



4-yt§ -qc?|$ ( Fly weight) 

5 - "^\5t"3 f%K (Speeder spring) 

6 -fe\ ^ ( Spring fork ) 

7— *rf*Pl1 ( Servo piston ) 

8— iMlfwM t^nrHi (Terminal 
lever ) 

9 —C^tlSx fsfTilf (Floating lever) 
10-HI* ajfBjBTrih ■ItV^ (Speed 
adjusting shaft) 

11 -"nte ^Jtssrrt^ faTf? (Speed 
adjusting lever ) 

12—^C55T ^T N Qjt*r W s ( Fuel 
control rod ) 

18—f*R ( Spring ) 

A-^JfsR ^5 cm 

(Oil supply from 


engine ) 

B -f?fav x <Sfsp x ( Belief valve ) 
GP—fsratJ W*t *IW (Gear 


type pump ) 


^T *rta Ffgr (No. 80 fra c*F45) s—*$*t* *rc* 

*fM cfipit* *t*<«* fait* fcfa *TCT (G.-P.) ,*t* 1 

fail* nM (G.p.) c«r*t* *tvfaii *rfait vfa* c*fa-*i* *&*i 
*rt*t*i (7) §*&** fwc* 'Bifai fct*fat*r fa k** *t*i 

<8) fat* (12) dfai *jfa frfarc ^Jk 
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’reft 

fsrre* *rei msret* to *1 ^ tom a.* re to 

^Tfci «itre ssrere toto fto *jtrerere to* ^ffti ^re*r * i 

“ft^ N t^* (2) *rep ?t$ '6t*T> ^f**i ref&.to’to rertf ^erei? 

■<4) ttoi Hto to (5) *ffti *i Fttoi, *tto£ 

<3> *tws §*tre ^ft*i *rrerei f*to ro*r *tot* *1*1 to? *to 

*tt* I $*T* *F£*T *^5^ *^8Tt^ ntw I 

^arer ^Sm fo*t* ^retreft *?to ^.toreF re -to srerfa ** 

•*reft w^rer i ^«fre "*ir« re 3 !! *i *re re* sn i 



No. si to i f*r. 4. f%. <*re* *totoot»r 

' w *T)vb ^fa«hf 'S^fe ( C.A.V. idling and maximum speed 
governor weight) 

No. 1A.—ofttegfe f»Rt* (Operating lever) 

B—J£CTO *TfcTO W TOT4$ffl TO (Control rod with fuel control rack) 

C - CTO art* ( Bell crank ) 

D-dWl^PHjS * ( Eccentrio shaft) 

B—CJFTffc f»Wt* (Floating lever ) 

F—a^-CTO^fft < Cross-head pin) 

t%R (Fly wdfght spring) 
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H - fftt 'OOfS ( Fly weight) 

K—*IT"*1 ^t*r "TfFjS ( Fuel pump cam shaft) 

No. 2A—«(nTni|5‘ feiTTCiHI (A) tfSTl <3FTf8* faRfUCF (E), A fTOF (ffim 

-Ft® «rrc* i 

B—wpftOltB* fsmCTSJ (A) Tmt CiFtfc (E) B 4)Van dfaut 

" I fte «nc* i 

0—C3Pt|6\ fsT^rnr "’it® ( Floating lever maximum speed ) 

D - GFtt& farefa Sl*f ,p tf%»f=r ( Floating lever stop position ) 


Note s— li) TO CFtfo f*P?tF (E), A fww 

Fit wi* (H) wt*to ^ i 

CFtfB< frot* (E) B ^Ttwn fa* 'smTtflfc *fa*T ^CTO to 
*ftc®r f&wra c&^tcf Fit soft to i 

(ii) f^t-cSTF csfl Ft TO F$ 

qtc* wit feK *ito *tw towif *<K ®t*r 

FT^Fl C^ffc F^ <*Tt* I TO *f*TO $ltTO W|TO 

F* F$TO Fit* I 

(iii) 3ptt '©racihr ?—C5f1 F$r®, TO 

^tf^ro «rrf*tF c^f*&nt®r CTttf fcK-c* stlroi Ft^ wfr c^rtc^r i 

faK-c* i5tf*ftl Ft$ 'srafc to§^ *froi ft* •, tfft *t* 

FTst^w ft§ *>tf cFrt?r fi i 
C TOF Ft$ 'enfe ’FtTO 4*| C^tC®T (The higher 
the speed further out the fly weights will go) TO 

TO Ft^ '9CFT> TO F^Fl ^(ttF ( The lower the speed the 
fly weights will close in ) I 

$^f*R sfronr »r*nr cF^fF&rrffi cFti^ wfc *tfc 

TO N FI TO *fFTO Ftt I Ff*lF FTO FP*T TO *fa* 

*ttcf fi i 

( No. 81 fan No. 1 CFt 5 *) s—*i ft v£ >* ft 
fOT FTW *JtF -ItFjfa FC*T fa? FttF I 
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sfanfa « , ttfa t fa : ?rfa *rto\rifa (K) wfai jpfa 

TOfc (H) \fare , c^fa&rjfar rettf faK-re(G) 

*1 tffanri spfa to& ^fB *rfara retre i m awtre* (C) *fai 
(F) 4^ cspffB^ fanfare (E) fetfasi, Gptfo fanrm firths 
fre ^r® ^fa*r T^d?f»r to Tl *rfa TOre (B) frtfani *jre, 
farfaro 4^ to*5,i*t fare* m\ ?rt«rfare *rrc»nr fare 
<rt ^ffarot»r ar^cro fare ^jtfafan fwar ^rf^ri ^jCTO to ^fare 
m i spfa TOtfar (H) yfa toi> fa*K (G) ^cto to ^fare 
fai^ri i 

*n*fa *r*ftrefa fanfa fa^ft ^fafan fare wrei> ^fare 4rfa- 
c^fsh? "iwj? (D) cirffB’ fanfare (E) c^ ^fafan fare cfcfarcl *fre 
( No. 2, A 4jlrel) i 

*fa<* fanfa (A) vr pw fare ^fare 

4Tt^t*fal§? “rfajj (D) cjptfa fanfare (E) ^fafan fare dfanrt 
W* ( No. 2, B 4Jtfa1) i 

*fa*fa ^*rrrefi 5 s fanfa (A) ^fai ^fanre fa ""fa® Ffarfa 
’fafa (P\t "^t^sre ^ctt^r I ^£fa?fafa to ^ 

ti fa 3 !! ^r® on 5(11 


trow—16 



( Lubrication ) 

i. isfrerfaR ^r ? 

. .to* ^ *rt$*rc* to*rr«* *T*«r®tFr ^*iwi 

i ^t^Tsr * 9 . *rt¥»r ^ m i^w 

•ftCT^n i 

. c^Ffsr toi m &f%re <trfrre ^ ^n 

’tPrcil *t*r i ^rft *rcw ^r®i c^R 

« vr tf%r$ *rtw m i 

2 gjgrc^fik to to ? 

(i) c«r*rt* fac§*r ( *in *r?i ) 

(ii) ipjm f>rci>r () 

(iii) atjtftfls f^rcS^ (s*r ^rt) 

(iv) cs*rm Prchr ( 9 fjt>T ^si) 

\ 

3. Pscro ^ffer c«fatsr Prefer f¥ ^pfirari g;f^^ 

to ? 

^ *rapr ♦tt«^r awts >rr ,Qp r ^i $jt* ^ 
c«r*mr PPra N <st*^ N ^ri 35 f^rw ttf^m, ^tra 
it«i ^1 ^1 ’tJHtft *itfer ^t* 1 c*r$»i *!t^*r ^r® fe* 1%» 

*rr^«? .iw fwrfts -4 w awt* wra^r 

arct* 'sow ^ 3 Fjtr f^R?r c*rrt» Pul f^rc* fivrf**-* 
■jjaWH’Vfwl «rrc* 1 

a ^firR* 4tw^t f^s^r «rc^r cnrfc^l ftar <fe* (c*R 
^fww «iti* 31) *ttf*rc c£f*rfca gfarcfik 
to* *ram c*rr&' *$*1 to* f*R * to* fro ^ froi 
*f*T1 *tro 1 
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a *rt^*r rst r^ sjfrofk rot ?ft?R to 

*r$*r tor*r <ro i cw :—?rt? Rtf 15; ^t®p N cfo; rjR 
15 *, f*rfro r?< crr c*R Ri'ft? it? i 
3?JR *rfc**t *35 rot *trr m 4?< OF*tt? f%< *35 rotcr 
WiTO rt*rt? opr r%i RRtf ?R w few r? rot wjr 

TOFT RttR I apjR TOjj lf??1 3?TR TOOT *35 ROTER ?1 

ROTR, f*lH fn^-f?* « CRR CRR ^fTO WT f*R R RTO f*ra 
?RtR *3fl3[OT> TO I 

c? tffRRT? RttRt? t5 R?1 apjR 

ROT ?1 ROT C*flt feTO fe^tfr® ntc? R1 I C*ft ^f«FR 

OTttfRJtR ^frofk ntR n Ritfro-rc nw toi ?? i 

§n fkkr ??i RRtf^^rtR «3[t3fc^ *rr"*r ri 

■RtfTOT f*T&OT • TO ^f5 ROT C3FTO f?< ?tCR I fe*fOT ROT 

>otr f?s Sjrt? Ri^i sttre few fcn*n? *n fw 

?T%1 R? I f*rfcf T.D.C. ?tf?T? TO *15 ROTC? 

ofr Rf??i fe*rc? fefctf ?i tffRRt? rotr, frfcr, f*ffcr f?s 

??| ^|OT CfTO f?< tffRRt? Rt 5 Rt? *$F 5 «35 ROTtR C$*f 
Rfihn WJR RlTR C*PfR?1 OT I 

4. fricTO RW* qp CTO R feffo«T ^fltRtW 

fa ? 

110 5&r? No. 24 r 25 To? fe«? C*OT I 

5. fafctTO Rfefftr qp *tcto $ifc*r fa rIcr ? 

111 «$R No. 26 TO? feR? ORp I 

6. q^TORT cr^tostocto? 

(i) f*rk-R tor *35 rot felfcn r*t «r$? to ?tft? i 

(ii) *rtK?i to*& fa* #si itfe? nffetR i 

(iii) q? ROOT TO f?fTO I 

(iv) *35 RRtR RtTO fifftw I 

<v) R5 RCTO ^OT ROT IrBCR I 
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fwi 



No. 82 fts I C«2f*TtlT *1 6jfg^fik 

f^rch ( Pressure or forced feedilubricating oil system ) 

(1) —■tft'jf ( Cam shaft) 

(2) —WPf ( Oam} 

(8)—ffafa ( Governor) 

(4) —«tt»F N i> N ^ ( Cam shaft bush) 

(5) —C#T ( Main bearing) 

(6) —3FJt« "ft? s r5 ^GR5K*fl1> ^1 (Oil port or passage inside the orank 

shaft) 

(6A )—TVS C?fa Tl C*rtf ( Oil hole or port inside the con¬ 
necting rod) 

(7) —Ptf^R ( Oam pinion) 

( 8 ) —«t^58I (Idle pinion) 

(9) —4$ c?m|5 ^ csfftar fsrrrsrpR farror **r? w«rrt* 

(This hole is for reversing gear lubrication of marina engine only) 

(10) —62f5Tff Cltf (Pressure gauge) 

3fjff feni (Thrustooilar on crank shaft ) 
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<12H( Oil cooler ) 

(13) —TOPI f^frrs ( Oil filter ) 

(14) —GSpro GNSWlfr? et^Ff x ( Pressure regulating valve ) 

(16)—m**t ( Oil pump ) 

(16) —Tl 3ft»T ( Strainer or screen ) 

(17) —Wf?T “TPF( Rocker arm and shaft ) 



No. 83 ftaf I •f'W ( Gear type oil 

pump ) 

A—^ N o?nJ (Inlet) 

B—(Outlet) 

0—4JT® ^rffev 3j» ( Adjusting Eorew ) 

D—^fT> ( Look nut) 

E—ftsfc ( Spring ) 

F—c«f*Tfa GT©C«TC ! i>$ > fiif«W N ®fs^ s ( Pressure regulated relief valve ) 

G —^tt»f ( By pass passage ) 

V—^JtfiTton! 5TW1 ( Vacuum space ) 


Note (i), (Operation) •—W 

ffo? sot, 1*rfti?r ^jtrai *itcS* fwOT\fwi •v w -anr irtOTt* - 
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^rl n* Rm wrfff *rMl ^Tl (^ <flt* > 

•rtr^ ^t^Tcrr *rf^k*ri> nrtuw (B) ^i «rte^ i 

(ii) c<2Frta <3rwicks N ^r v :— 1 >rtfep 

c«r*mr (No. 83 fear) Rffc (D) 235 ^f%Tt 

4jT«*rrtk $ (C) f%K-vw (E) ^rtfwi 

c«pit* ^tus 1 

*rr"»r irf®nn *35 to oBfyprtfl' ^rr* »ro* rrtw ^ Rm,. 

cot ftf®w^ ^m s (F) *it§ nt*r *ijtpw (G) 

^rff "R - *rt^w to 1 



No. 84 fcaj 1 dlTfc^vS <*& fiR’firfTOT^ frfatST Stt*T 
^ICTOT *JM ( Ahead and reversible gear type oil pump ) 

A—^WH* (Inlet) 

B—«lt^5CS|fe ( Outlet) 

0—'®RX. 4TtC?$ sfawni W (Bucticn valve when running ahead) 
01—*tt*F»ra «t*T5v BpRtS W (Suction valve when running astern) 

D—C$f»TCTf9 <S|*p v «flJPn»t< t f»RT3 ^Pil (Delivery valve when running astern) 
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Dl—eff^rotfa vSJtc^S pfePTfa ^TCH ( Delivery valve when running 

ahead) 

E—'@tST > ^ s f n tfffi ( Plug for opening valve) 

P—C^r^mr C^®ceicfe® N fsfffHP N ( Pressure regulated relief valve) 

G—f*8R ( Spring ) 

H—srfiJ (lock nut) 

L—iUtv^Sftlfc 3js ( Adjusting screw 1 

1~ <TJlUirfOr3 *1**11, <f)jTC?f® FfefTfa (Vacuum rpace when rurning 
ahead) 

2 ^JfjpiTCsrS ‘fJppi'K ( Vacuum space when running 

astern) 

Note s—v4jTt^ fnf=HR 4Jttfrt Vtt** “J" 

i sf^rtv w 1*rfaR w:i><g s ^jtwi 

“K" i 

( No. 84 Vw$ CfSj-T ) :— 

(i) sfaTftr *r*nr, “V ^rfnt* fire PrfaR 

c^lr? T’-^v ; ntssfra *rFpra ^t®r x \ 

(C) tf%i sj5 ntE**nr *rrvtc*rj 

( VT^ CWt5 ) «K? S (Dl) ♦TTK’Tflf 

■(B) ^1 *Tl^l Vfa I 

(ii) t^fwsr amn>wr *?*[*te “K” 4Ttzm fro 

frfaR “2”-4* wnr^TR *rtf?U Wj ^Jt^rtzv^r *rrsvfw 

^rt^-R (Cl) tprai ^5 tow st vwtt srt^ti v^rl 

*rw fw ( wfrs, 4xtwi cw^) C5fa*rrfs (D) qcprei 

*rT§k*n? (B) vR i 

(i) cq*ft$Fr i 

(ii) %f«R hf*0 I 

(iii) f^tfa m ntrc w ^favi *nr* i 

(i) ^ mfo i 
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(ii) <1tfrT *5* ^TI 

(iii) *55 TO*T TOTO^ *R I 

(iv) ^njc«prc ^finrl aFJrt csTO Rtfro i 

(v) fct^l 5(1 I 

(vi) *55 I 

(vii) frjtR *Tl *TOT *55 TO*T c^tf I 

9. *55 -5tiR f¥ ? 

*»rt« wr^i cwfro cWmro ?r fei i 
^ cWtarTO ^f-?rl to *fi*i <&$ i 

10. q? ^tror tor f% ^fwi c^t^n ^rftw ? 
cWfram toi w airo $toi^"R cro stfaii i 

11. 3 F 3 t* ^5 WC 3 *r c?^ *tc*T *fiR Wfhr 

Wr«lf¥? 

$5r x fTO* apjt* TO**I *55 TORS TOTO R$st^ *55 TO*r 3JTO 
Si ft£ 4<^5TO C$t£-S? I fcv TO**t *55 CS*ft 

fTOs fctei *f%ro ntw *( 1 « «*ji* tocss to srrftro *f<p5( wrro 
to* c^tosto sTfar® to* 1 

12. $5 totc*t w*r faftTOr fa ? 

(i) ftfoTO c^s am* *$R 1 

(ii) fsf*N$tS «T apt* *$R (TOfe *!TSTO ) I 

(iii) ftfaTO S* am* *$R I 

(iv) ftfaTO cys TO*f*fc *tflr(1 cTO I 

(v) TOTOSS StTO fs< *tf&Sl CTO l 

(vi) «rri5nr w 'estfcts fror *tfBfl cTO 1 

13. ^ ^srra^r f»if»r^ 1 ^r ^T?r«i ? 

ftpWIOT W9 f*S ft* fWf TOT *$R TOT $5T x fTO* 

f***f*$TO*4*rc TOfcw RtPrTOrww *rr^*r *r* v »r to*i 
^ m$*T f*TO cTO WTO f*f* *fcc*f am* TOR *55 TOR 
ftfro 1 
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RR'Stt cys ti T?rtx < t$ ^prtm f%^r 

^twr ^w^j&tot 'Q^r csFi «Tf§*r f*re N *fan *r *m *Wf 

^pJTf (t* **) i 

14. g* c^tosre Pre *r #HM 

^Pt 3 r«i Pp ? 

(i) aFJt* cMftfT ijv wm ^r I 

(ii) sjfirc’pfo *rr**f to *mi ttpc^r i 

(iii) fr'Sl ^•T s f®R < 3 ^ ^US pf%C 3 T I 

15. g* ^rra*r c<2f*rt* c*tw c*ti *ri ^firet* ? 

(i) «J5 *n - *t ^iw i 

(ii) *rtt**t ^1 tjtcv 535 *im ^ ^ S *R ^n ) 1 

(iii) gqhu c*w «rm*r *^t*r 1 

16. ^ ^ra»r c«f*rtsr <^r«F c*h ^fir^rfa ^*1 ? 

(i) *rrc*r ^1 fejtre *35 ^niar ^ 1 

(ii) *rtc"^r *rr^ s *rc sre*rl ^pt 1 

(iii) *Tt^p*R *frt*T «jw >rt^rfw fT«^l I 

(iv) *ft"t *tfef*K ^ar *fe*r I 

(v) c«r*rt* Pfaw % ^ mrr^r&c^ ^*r 1 

(vi) 02m f*fSw s ^tsi % OT f%K- 4 * I 

(vii) cwf»rctf% *it$*r f®r^ 1 

(viii) farrfirc gsr *fe»r 1 

(ix) 235 ^w\ «ttwi 1 

(x) 555 ^rni^ to i 

(xi) toot* *tc* *r*r RRt*r («tto ^siro 

«rtr® vr) 1 

(xii) R*t ^tfB^I c^fc^r 1 

17. C#Tfa CtfW C*f1 C**T ? 

(i) *15 *rcw cutiM *$t*t (wra*« «i <m ftPtFr) i 

(ii) ntn vw*j N «tft (s?i « «% 4jtw > 5iior> 
*&»r)i 
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(iii) StS$ref5; *fare stSl *ft^re (Obstruction in circulat¬ 
ing line ) | 



No. 86 fca I OSfaffa ( Pressure gauge ) 


A—3T*f CS3 ( Brass case ) 

B—fa® *T ( Needle ) 

C—§fi|*r jSSFT*! t&§3 ( Elliptical tube ) ( WpS 32? 31 §ft®T3 ) 

D—3t*f ( Brass pinion ) 

E— N 3lfa*faf*l*3 ( Quadrant pinion) 

F —0*313 3S.C3T* ( Pressure inlet ) 

G -C*3T3 ( Pressure inlet pipe ) 


(No. 86 fens '$tst* s* *tfa*r (G) itfp 

C«m Si T5t*t (C) R»>®u ^tres sfwt 

c«mtis $fa*r s fB*jt* fB^3 csfal cell s*fare fare sres sfsrl 
reftPSSJ^&re (E) fttW SSS f*rf=nR (D) ^fasl faF5*T (B) sfasl 
sts i cfiprfs csw <stsrre fafas cssts i 

c«pmr si 5ts to ss <*ttre ^fa[*t;fiftjt* f5^s fare* 
«rfat* sts 4 ! s^fare «ttre, fa* 5 (B) «rfre *itre sre fafa<- 4 * fare 
’srtfare stre i 
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la 535 d Hlc i yt ir ? 

*pt ws ^ ciJ’Mtffret* ^ ^11 535 «rat*nr c^s- 

c^ttc^Fl^ ^r-c 5 ^ ^9 1 cw:— 

(i) f®JtW 'qft’f S— 50° to 80*C (120° to 180°F) I 

(ii) ’jwjtW fcttfl *T?T:—32° to 50°C (90° to 120°FJ I 

19. qfgj^sfiK csi*rfa ? 

*M” 30 ^trs 35 *ftf&# *lt* VI* !• 

srt^rfa to . 30 35 *itfca *rt* vt* ^ \- 

fvStv *tf** to— 18 25 nt&s *rt* vt* 1- 

**rrw *fat* to . 16 23 *rt&Q *it* vt* i> 

^ThT *^05 TT% TO — 14 20 •Itfe'Q *rt* vt* 1 

<pfrr Ivtfas. 14 20 *tt&® *fts vt* ^ 1 

fHjfla 1**tf*<. 13 19 *rtfc« *ri* ^t? 1 

f*tt— .. 12 18 *it^s *ft* vt* 1 

20 . £-£§t^ <£TC< (^ 1 ^-c|t^ 3 F)t¥ 

fe*T* Cfifrrt* *1 Ft*t £*% *ftf 5 ? 

C^-dt^ ^f*R jf-ciTF t*f*TC* ** 3 j' 5 T9 *for **f® faltf**- 
4* £*r 43 *1 w*f 5T*r *rc^s 1 

^tif*i S—'®rf*t C.§PF ( up stroke ) *r ^?1 qt^qt* 

TO Vffcr cifv ( down stroke ) *tf«lT* *fftql ^fep ^tf*f*T* 
to fq* ^ra f^ratf 9 iv«iw ^*rm wr c*rr® *tF 5 1 

C*tsr-C&fa ^%3RT C**Tt9 JQ9t* >TF£«tt C§tt* fvtfiK-dWr 

^wr vrq fw *rre, to fq*rf%<- 4 * wr f%f%^ *frt 1 
$-ci§r? ^fwOT c^t9 *m f*ra Tt, s?jt^ f*r* w 
frofawra ut*t nus, c*\t qrt*ti 

*$U5 G&i JfFm *$*t* | 

21. |“C|t^ «TO £*Ft*-G§t^, I^^TsT 

«n^T c^t ^Fl ? 

<?Ft^-cit^ $-c|pF c^H 

TO 1 VI \ 
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^t?r«i s-J-cSt^p fafa'at* »itiRtra *4w ^rw« 

^ri c*rrt>i t^fiR tfarar* to ^ c*nS it*i 
; |f^ ufaiwfa row ^i to i 



No. 87 ffeari CWtf*r*3t®[ gfa^fet^r (Mechanical 
lubricator, Messrs The Vacuum Oil Co. Ltd. ) 


A- C®f*PTff% nR TO ( Delivery valve cheok nut) 
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JB—(Delivery non-returning valve) 

C—OSfsiTTf? ( Delivery pipe ) 

D—^rr5 ( Union nut) 

E —JfrfJT >3Tt® N 5 Brfft\ *Tf^ ( Glass adjusting nut) 

F-fcjt¥ ( Tank cover ) 

G—JfjT^T ( Glass holder) 

H—( Glass ) 

J «5Ur ( Guide wire ) 

K—C®^Rtf% ( Delivery non-returning valve ) 

Kl—tfBfaiTTfa ^-firSlufd’v <51*1^ fkfe^Ur (Delivery non-returning valvar 
retainer) 

K2—CSfaRTflt ( Delivery valve spring ) 

L — C’PlJ 3 % ( Air vent screw ) 

M— Strata feR ( Plunger spring ) 

N—fftgrfa ( Plunger ) 

N1—*TP*f C5TT? ( Pump ohamber} 

0—'ajcuvi firferc CETfii ( Oil sealing chamber ) 

P— l ®t9T^ s ( Suction non-returning valve ) 

R —( Suction non-returning valve seat ) 

S -<siC99r ^C«1I» vfJftJT®? ( Oil inlet passage ) 

T—f%Tf3 ( Hardened steel rooking lever ) 

U—<P 7 TS} ( Hardened steel cam) 

V—'OTfa Cl 5 ^ (Wire gauge strainer) 

W—iUH^rffcs 3 £ ( Adjusting screw ) 

X—C®* SfN ( Drain plug ) 

Y—vfF^t t^Pfs ^ ( Pump unit fixing sorew) 

ti (No. 87 ftar )s—fcjttT 

«im *t< <*rf*nr $*{&$ c*rrtf (S) *rPpR 
(P) ^ *rt-^ cwfor (Ni) *mr i 

vtu (U) *f%< (T) w, nwr (N) f%iw 

(M) fcnara fww tpt to i w *rf*t cm* (Ni> 
vim c * nw''^fwi-.««Pwtfir (K> 

ffeR. (Kl) ^ 'srr* (J) #ii fera* ceftif f%» 



254 


^r N (B) ^Pnii} c^mf% *ri^*r (c) c*r 
toto w *rr$*r to? c^ toto Tt^n 

TpKVR i 

22. ^fisTCRsfik «rc^9r (Consumption) Tl 

*TC? «tfc> «rfa B.H.P., 00023 to; Tl «ffe 500 

B.H.P. 453 <TO (1 lb.) $^f?Pra ?^fe*TR W 

I 

23. feff5r*T ^^ftPOTT *CT»l ^1 ^Wl 

TOT B. H. P. <£RK I. H. P. ? 

to i.h.p. WTO () i 

^^BH P = *TO B.H.P. WTO ( ^1) I 

^TOTtoss— 

-to (ftfa) i.h.p. to (sfa) oH>no «o 3 lb. (*n.)) 

-to (W) B.H.P. to (*rf®) wto (^ra) - 0-4 lb. (*n.)) 

f^r *T"*£< ( Combustion ) =Tl ^C®T 

^fW c®rt® s ?fto cm wt «r$TO? to («rfe) i.h.p. 

W TO ( <2ff^5 ) B.H.P. TO WTO ( ^*TO ) ^?Tt\-R 

toto i 


Note S—9 lbs. ( ) -1 TO*TC I 



'esifct? fejt 

(Water circulating or cooling system) 

to TOre $5(rTO* ori>t*T 

yfrni to >s wif? i c*r’t TOc*i frsl ^rrfaTO 

^ gsf*rc f*rcfrr 4TO efnft^R i frrsi ^1 ^rr^t?r«f^52 

^ * to ^r i 

^«t1:—(i) TOHt TO1 ( water cooling ) 

(ii) Tl^r ( air cooling ) 

(i) ^ <T® ^fifTO %55T TO?® **T TO1 Wl ^ I 

(ii) *Te*ftr TO 1 ci*ffr cfl^ §^f«Rre ^ 5 *r TO ^ I 

CTO l —C^Tlfa ^jf*R i 

CT^t-TOW ^5Jtf? I 

TO TO'® iSqprrft i *lte*T TO* TOre ftitftfr i 

TO* to c*r ^sjfaR ^te*r to ** TOP -ntra f^^(fins) 
■to*, §ro* f%^ fafrot* ^c*r i tost cq %®»r to to*, 

to to to TOUntwr *rrf*rai $*f«R «ftow 
-f*TO*r TO*hn ^Prc* *re t top **c«r*iTO f*\VS *i f*| 
4a*fWff 'Q top w«PP *p* *P1 to i 

^f*R rf*\us to* TOto TO* TO* to to I c^% to 
'sst^nr *rt*tt wsi *froi *p i to uttre c 5 ^ to to fafaeP i 
&& ftfroTO «jpre*flfc aif*irt?i *1 <mtn *froi cro 

to^ sjfarwfo topt ip *& *$c* *to* TO *froP *TO1 
*froi ^P i ct^w ^r x f®rct* %®* *tf*rro *&t*r toht 4*1* 
«rortw^ i 

*l**r w* *itcro TOl *i **<* fclftsi $* x f*cTO f*** 
tot^p totop *froi ^fwro %w* to (*pro*i? ^k ) \ 



256 -srortere f 

,8 rf? *nn %®®r ^c<i i <ii®f& *ttmi %®*r ®®r 

*TTW ^faFRr f®®* ®rrfcfjr ®r!T®ri> *nprat* ti 
®* 1 ^r i ^ *rtafar rr c*f®nfrr* i <Rtfor ’rrf®r® 
C9f®WT>tm *f*\ fffl *k&{ i 

1. fad*r ? 

®*r ’Rr Rtrore ttt®, ®Te®$ ^i®*r ®rc*m ®Rt* 
ws ®*r i ftfastt** f®®* Rfi*® qrfttfirc wt* *rc*r tffaitrt* 
®*r *fjre *t*i ftwi w® *t*ft*i ^*fr?ra ffa® fcftt® «iti®* 
oatefrrts* ®tiw 5 rrft *ffi* w %®®mhwt te*t*1®®*fan 
Tfa <r$ w W fct®i *11®® ®ftt® «itc® i *11®^ 

*rc*r ^ t^^rhi ®T*T?r 'suf* ftfari *rfo® *ttt® i <r$ ®T*ri 
®^c® ^fac^sr 1%®* «r^*r ®f*c® «ttre i &s* §*nr tN 
®fari ®t®tre f*\zht i 

2 . «rti[*^[6Tt6 x ®rtw fa ? 

®t^ N wfftt* «tfe*r* *rc*f ®*i <utre t 

®T< f®®* c* w»r *rc* 

>TPf ^sP^jtfctC* Rtftc® CW* 31, C3p»l s fcrft* ®tf*is® 

cto '4i i 

t^csnr f®®*, ^st*r Rtc® *rtt® *rrfwi <rt^ppi&jt$ ®t^T s 
Rtc® RtC® ^f*rt® «tft® l 3(TC ^c® 35°G ( 85 F *$c® 95"F ) 
§®iz*r ®t^r v c«rr*ri *rrro i 40°c (104°F) ^®n*t *rtf tprai 

Rtfari sfi®^ ^ i 

<*rfipij> Jt§ ®t*^ s ^rf^fR'f®: s lt®'2f*rR cw *nw& «rtt® i 

$*hr ^rfff® opttfor ^t?r i ^T* f®®* :— 

Rjt^t^, farffar ® ^r t^^f® i 

3. wtSlir w ? 

(i) 

(ii) 



TO^*rfB; 
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4. ^gtTOTffe s ^ *FtZfc* *CT ? 

c&ttm toi irfwi ^#r ^ **rc* toto toi 

^fww* f%^5* *rt$*f TOI c¥f»ni 

cf'wn i ^tTOffi> s ^fro tot i 

c*\ fcjtt* w^nr ti ^ *i< flKi ^r i *rftTO fin fev 
i>TO re-ra fa®* «im ^wrt*i ^ *tof , »tfai>E*ri> 

•rt^r TOI $jtre farcin toi ** i ^ feitcvr *rtw W 

TO? I ^9 W «rsrI? %S*I ?f*TO «rar C3p\ «*11>t* *1 

'qTOt* ^»TtOTr fa®* 'qTOt* fB§* *i *tcto *rft*r TO? i ^ *1 
>pjjjw ®f*r toto toi ?f%*i *TOt* ftta* fa®* fw*i 
TOtf*® ?*t$*i *rft*rw it«i wi ** i n** *f*r «*tfct* fB^c* *i 
*rtfe*r *rrft*i ** i $to? fcj^tror^ ^fro *1 #i 
OTtftfa W CF^OTtfrfir TOT I 

?TTO ap*f H 'wriM^r TOI ^fa«t? TO*t* *t*ti TOf I 
cw:—c*\ 'sTOt* TO^ifBs frtre *r*r *tfa*1 ^ fejrt 
*$e® cTO* to %s* <roB* sro? fatl* nr^n to^r ?*i 
?? i ^ nt^nc? cTO* arc?* 3ta> f%c@r? c?rci>* *\w »w TOI fat 
?f**1 c?rct* top 3pjt^ ?f**l to^"R wi ** i «Sf jpjtra* *£* 
wfrt* toto to*R *rfan topfr to? i 

*fM *^t® fcrfa*i *t$TO w *rfaE*r* fa®* fa*l *il®*r 
*^*1 ?ffac® to? i ^ w«t f^s? «wf^5 ^1 

^jtc^ to i 

fcv «rf^r TO^ifB^ 'Gvlfcft wrtr^ 

'srTO ^cro toi «*rtr^p i itr TO^*i w ^iwl wan 
*rtw *n « wtw ^sr ^ i TOt^ ^(f«R crtfiR 
Tjf5[T5 wr^ir i 

5. qftiwypn .w'tfflftft%pr*nw? 

(1) (3PT N 'STf^ BTO ( ffm ^t»T) 1 

ffcOTT— 17 v 
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(2) rot ffai* 4^ ^rw^r) i 

O) frot^-R firaR («ftre) i 

(4) 4^ CTfroto *$n *it^n firm Tr%* nfcsi 

nft i 

6. c3 5 *t x wi&t* *tn f% ^v®«T ? 

(1) fa fast* a 5 ? i 

(2) fafast* I 

(3) 4^1 OlfttfFto *§*1 $J1r? faf**1 *t* 1 

7. ^tror^ s ifaK farcin Pf f w farter %©r ^ ? 

*1 R*japr R*r c^tra stfwi *rfcRi* *T*1 frrfasi tI 
Rt^pR Rfwi *rt^*r ®i5 rot ft*i* rot 

spit* (*fa *t^§faFf fa*t* ^), fafast* s*f, fafast* ot ^ 
4*t N R& C*fac*FtotR fct«1 Rfa*1 Rt^fetR^ *t*1 ^tfat* sfa*i 
*T* i 

Rt* *ft “V" type ( “fa” frt^n ) ^fa*( **, *3* ROT 3PR1* R 

fa*t* rot spite** (*fa *tt§fa^ fRRiR **) Rifcfetsifc *rt^t 
*$*1 RR $CTrtJtRftf*K RfspT RttR } ^mitRtlfRS W * x ^ 3KR 
^rR^fcn rrcr w Rf**i cfff, fafast* c*<s 4*s 4 R n r& c*fat*rto 
*$*1 Rt^CR& *rft*f *t *1 RR *T%* $fa *1 RT5T I 

s. wtfcnr •rw ^ «tri?3i^ ? 

(1) fa*t* *i f*tfsnR i 

(2) ^FtRt* *i CT^WmtR fcftn N cRt^ift fci^n *rw *cr 

(3) toi *rw *i ^ * 

(4) CRf% CRlfetfft RPtRI I 

(5) *tC*ft ( bucket) fct^R ( W^-OTOTT RS ) I 

(6) trw* W*f ( vs) i 

9. ^ *1 (3Ttfelft 6tl*t •TW-f* R^^TSl R^C* ? 

am* -ttoj$* <fa* rw <*^ fa$ *tt*i *rtr& sfa*,, 

^Pot rr rir *ir Rtfa*i rri ** i mt* Rtoj ;^ft*i c*^ *t*i 
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»rt^c»rfto n factor 

*(fac* $ fcfa*r *trr* ijtfctm fro* ^fan 
%st[ tot ^ to ^rfam mt* totto* « f to^*t 

-factor wtcapr ^ton c^fa^tfa nt^n ?t?i c®fa^tfa tot i 

10 . ntw* ceM?r to ? 

estftnr itci? c«r*iflr ^ m i to-ct% ** I ct*r :— 

TCfl *TW Cfiptff—1*4 to 175 kg./cm, 1 (20 to 25 lbs./CT) 

« c^r fct^C*t? *rp*f—07 to 1*4 kg./cm.* (10 to 20 Ibs./D") 



N© .88 fans i wrist* *fars. farc&* ( #t 

WlMf tg?S. .G8F* S wrist* ) (Indirect water cooling system 
—sea water and fresh water ) 


A—OTttfa •ftfW ( Sea water suction pipe ) 

B—^t (Sep suction valye ) 

0—^ ( Sep pater strainer ) 
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D— 3 ft estTJtif ( Sea water pump) 

E—$9|T* ( Oil cooler ) 

F—^fC3®T ( Oil inlet pipe to oil cooler ) 

G—^Tfrau «IC55T ^rf<§T>E3|1> ( Oil outlet pipe from oil cooler ^ 

H—♦ft**! ( Fresh water pump ) 

I—C2W N 'G?rfT>fa fcjTV ( Fresh water tank ) 

J—C5 w ^'OTtT>nr fcflV fasrtU ^rf’f ( Fresh water tank filler cap ) 

K— ( Thermostat valve ) 

L—fat*rsl?f Cf® ( Engino cylinder head ) 

M—3R5 ( Engine cylinder block ) 

N—( Gear oil cooler ) 

O—( Sea water outlet) 

P—^5 ^BfC^ ^spsnJ ( Lub oil inlet ) 

Q—^5 ^rfStjOTfe ( Lub oil outlet ) 



No. 89 fs3f l *Tl<$«N ^t«5RT N ( Sea suction valve y 

A—( Valve opening wheel ) 

B—<ST»F,5 N H® ( Valvo rod ) 

O—®T9T n ^ *lTE*rfE ( Valve support ) 

D—JflT'Q ( Gland ) 

ffi—Tl ltf%° ^ ( Cover or stuffing box ) 

F—fafBf ♦nTfan ( Grease packing ) 

( Valve box) 
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'QTtfrr* hi ffrin 

H—^ ^1 STM CH^TtH* ®t^^( Gun or brass metal valve ) 

J—HtH Tl gff C^^tCSRT '3T*I^f*n> ( Gun or braes metal valve seat) 

K—'SattUT ( Sea water inlet) 

Xi—^t «rr®^C=T§ ( Sea water outlet) 

*ri^*tir «mws' ?frt^ Iwi w f*r^ f*rf^ 

^ :—chhh ch^th wrw ^fs ft hi^hh ^h x 

<rtre i ’hihth chhh chth «rr*Tc«r ft ^h n i 
^f3 ft ^ir^-fR ^t^r N Htfwi §hh s* ajte W& wi HfeH 

^i f%a chth trt h?hi Htfen hi, hh? ^fsrai qv* c® h$ch i 

ft hp?ih ®p\h v ^Tf%c®r ^535 &hh wr vri Hf^tH nff i*\ ^t*^ x 
Hire i (^atcn i*r x «r»jcHH ^tH ft hi^hh ^r^c*rt*n Htfn**r *r»r fc^tH 
^i ^Jte *m, ^rte h* 'GHtfrtH *nrf hth) i 

5 ^f& ^chh m < 5 ^ Hire i ch ft hI^hh ^chh strtcG 

*rjtf%s ^re, ^ sjtfesw l*r hhj ^fnsi ft hi^hh <5t*jn x 
h* ^fnni fwc^r «Hi&tH ftfHs hh? *t*i Ht$re i rth nf? fafa* hhf HI 
**, HCH *fTO5 3$tH ft Hf^HH ^t^H, HI fc*f 'Sf^H fffc ftf** RtC^ I 
■^Rr x H x fftfc HffHl HT^HTH HH f*P$ ^fHC«T, fafHS (OTTH HR *^CH I 
arte tfari ^flt^H *rrtfiR hi f^r h%i ^®h •mfo fat ^fosi 

JUte I ft HfafH ^5t®tH x ^H^ &*t ^5t*jH x itfHHl 

^fnro ^re i 

Note:— h* hi 'ortfct* fa^ft hi ctntH nfitot* 

^*rrcH nfar® *$re i 

TO ^ faffc GFffal:—ft Ht^iH 

^T5\H v ^1H* <5t*(H N HHF ^FfHHl ^fCHH C^H ^HtH HH f®l^ 

^FfHOT ^Sp[\ fffr W®T f*T^ Hi H'fHXaT ^5t^H x fffe I 

ii. ^tfetw cS^icwi^r ? 

ft 'QHTfetH— 25° to 30°C(80° to 85°F)| 38 e to:52°C(l00°to 125°F) 
\c**[^ 'SHtttH—|35 s to45®C(90° to 110°F. 60°to70 0 C(140 0 to 160°F) 
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12 . dfo tt ray fa ^t*r w§ gw *rar 

^5T BtTOl ^5 *rtC3T ? 

Ci) utfTOTO (Conduction) 

(ii) ( Convection ) 

(iii) iSf^TtTO ( Radiation ) 

(i) ajsTOro s—cro c *tot to ^f%r«r 

w TOfB to I ptww araro to i 

(ii) <2fatTO s—TOCT TO TO ^fTO «tTO *rftaw 

TO TO WfTC WfcW *m35^r TO TO I dftvf 
TOib®lt* efaTTO TOTI 

(iii) tSfalTO %—^ST TO W IfafafTO ** I CTO, Wt«TO 

frofc cto «ftcif <®t*r toto ^ i *rts*r toui to i 



No. 90 ft® i 6t^*t ^rtro^Tf^ *rw 

C Centrifugal type circulating (ump ) 

A—-Wl^r ^C*lfr ( Water inlet) 

B— lyWtKW fre? TO vftcTO. (Water rushing to both aides of the 
impeller) 

C— lnc tHt m fS'SCl TO (Water entering Inside the impeller) 
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wrfct* t! f Pr 

D—^rnfUf^ni s?W*ft ( Vaouum space ) 

E_*rt«*f Cv5(%^tfff ( Delivery from pump) 

P—“Wj ( Driving shaft ) 

13 . wtfrfa *rw ? 

*fN ••• ••• ••• 20 to 25 lbs.' D* 

*35 — 20 to 25 lbs./ □ " 

*35 ^5fC^ W 18 to 23 lbs./CT 

'QStfrtff — — 18 to 23 lbs./CT 

**ifrr* ^t?r w — 16 to 21 lbs./cT 

f^rhir 3prrc* *rt^rr* *wr — 16 to 21 Ibs./n " 

ffisr* ^*mr Ttf^T 14 to 19 lbs./D" 

f*ll%'ST* W — — 14 to.19 lbs /□" 

f>rf%or?r cys *^rt?r w ••• 12 to 16 lbs./m" 

14. rtfo *rt«rtir«i ^rr*rtf*rf& ? 

5 ■yfji-g T^r ( 2273 fariM? ) gffe B.P.H. gff% 

5 tlf^R ( 2273 Mt? ) «tfe B.H.P. 

is. wrtwi* v3^rt^«r <^®r f^c*rtf«ri> ti gc«tir ^rtir ^srtwi 

103 No. 12 «K** ^5* I 

16. ^5 d>"*ftcwtra ti 

jc«r? '5rtr?r*i wi ? 

(i) 135°F 

(ii) Of 1 V 'Qirt^r 180°F 

Note s—{i) tr ^T&tffir j>ra <* «rr^ e l *rr® 

( sulphate of lime ) ^C®T, (ii) C 3 5 *f v 'Q 3 'tT>tTff 3JtS CT 
’tr® ^PTCC^twl* *rt^T (carbonate of lime) *IC*I I 



•» 

'Sfet. ( Dry docking ) 

1. wWw ®w ?i r»*n c^*r *mr ? 

wf3T*r *n *rm w *rs^c*nr ^irs *nu?, *ptw 

§t^ *T^?n *rtwl *pr i 

2 . ^ *i mi *rt^rfa fa fa sra ? 

(i) £rwtwc=nir w*r 'Q *ct*t srft i 

(ii) efti 'ewresw 'Q OTtwcsrcr *rrtft stRre i 

* (iii) WtW Tl TO ^Jt£®W jfo stRro I 

(iv) V*, *1 cl 

I 

(v) «rf^ »ro* *niOT stRre ?$c=t i 

(vi) *tfa f*ifc ti ^stR^l ^Rr$ i 

(vii) ofe % ^FpR f h*t ^ to ^tRe^s i 

(viii) ^rtlTft "irfa^r 'strri i 

(ix) cFf ton Rro (*jt*rsr ^*r* ) i 

(x) *rro ^rtwr i 

3. £sr^5T ?rt^*R ^fir^n ^itsr 

^fa«tfa? 

(i) ^fwOTrarwr toi *rtre, nfrot* ^Rtr to* 

c**ii ** Rl i 

(ii) <r$r ^ m^TR Rfr ^"ratn *$e®t fa? *fit* i 
«i»p % $fan '•ffttw ^fi*i R| ^Rro *|er i 

4. wwt src^ fa *Ffa»i ^rt^s^ir? 

«rf^trw^ rRcr« srRfro ?R* *t*i are* m^i 
*mtcR *tRro *&e* i 

fartt *i *rt^hr fc*rtr *^>r» «rrre ^tc* top® *rrfte* 
frrf^n arc* ^*nr *m$*iirc$* faffa-^ *rc* cro *i tow (wire) 



st$ wfaR 265 

wtai to wfaai ttfaai atai area to ctoti at cfc^ai 

faro wire, 

to &rt* §fe*r ai to wfaai care ato at$ai aaw arc* 

* 

to ^ wfaai afaatcs f*ai cafan «rcatro a^re wtri* f faa 1 atai 
are* to TO wfaai fare a^re i * 

5. 5^5 sre fcsff atfroi Pp a*finn TOtcai to? 

«rata wjtot *i to wt/Bai. ca*rca a*»re aafon $t&T* to 
atfaai at^ata n* atrea ^5 aw w1aavcTOT*- , «t^. wtaai ai 
*$re tot atai to atf*a wfaai, to* afo arfBwtfcal wtcfc* a* 
to* «rtw atrer^ *i crota frori ^carea to a? aa%i stfafaw 
a$re aaw arts wtfBal area ato to a>f*at* to- TON a*fare 
a^ta i 

6. srcro wfroi g*^ Pp csf to ? 

(i) TOT* *1 **TO t?lft I 

(ii) atwt* TOj W TO^* TOfw< atfc w C*T<fe I 

(iii) atTO TOjfca area f^atcaw i 

(iv) ffiacfc* afro a^re Pra, Pispfrw sw retro N fwa$ i 

(v) antrefc, aitre^ ^*fw %< ^re* f^atca^ i 

(vi) sfcTOTa, fifcTOf* TO atfe w TO attfr* W? atfc i 

(vii) % c§at* at at^"R to* n I 

<viii) re»f N watfct* ^ fw< a^re to* *rr^*r i 

7. gtt wj* atata *(rf Pp a*Pnre wfear ? 

(i) to* 3fc&* ^wr. ca ca fafaa atre i 

(ii) retroare ataata a?fare *$re i 

(iii) at ^a N * ap*r wot ^ aw wfare *$ta i 

(iv) arm csfc&a to ^|pr to atar^at* *jri at%a* taw *$re 
<«ratt* to faai Prf cs* wfare *$ca i fw|iM to to at^ata 
*ra care* c?t$ fcfrfcai to wfaai cafare atca reta wtaai 
W^re to wtca f%ai i aft' To; ^ ntca TOwa a^re wre 

*$C* I ;> 
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8. irfat* ti m ^ «r^iOT's fV 

fiRrtcw <tf fare ^r ? 

(i) C*tTf^ CT&T»0 

[ csr&tar 

(ii) *Tft Olfcfa ) 

. (iii) fa* *Ftnftfel I 
(iv) sref* 

irtssta flrertaFJr csfas. 1—^1 w cwot «rm cifctzmr 

f?l *M* “tt^f 'Q 

fwtt c*f* it?n ^ fwm fsretra*! i 

9. ^t«f^firatara*tfanfafewi 's^©re 

CET© Tl ^ ? 

fafa firal«w % —(i) cfon *rt* $<p srawto* 0 002” 1 

(ii) fa*t ^T, *ff* $$ 0 004" 1 

(iii) j\m ^ 1^1 ^1, «rm fafB* (crfa fiwtoro qtc* ^1) 1 

fairtre^r s—(i) tor csftpi ^r, ms 

0 015'' 0 016'' 1 (ii) fa»f jrRfifo »w ?t^tr 

Tf, *tt* $$ sstn^rs 0020" 0022" 1 tori* n*,$ c^ »ro 

*fe»T 4* ST^Q fatftfW %T3 *ftCT ( «tf^5 0 030" 

tot ) i 

10. 3p*r?r fsretre^r c 5 *^ ^te»r fa ^firai crRn 

*rfe?? 

(i) Ft^ W 9^ ^ ^ «t$ *f«1 ftfR «Pff ) 

(ii) *iro ii*jfrr arte ffa ***r wrftw i 

(iii) "Itejj 'srrt T^CTI 

11. Ttatsr ^c»r ^ fa^tre-sr stfasri fafe^ ^**PI TOt 

n? 

No.-9 TORT tar of* I 

12 . 35 fa^Tt^sfaK** ? 

(i) 'enfct* *f%<.( *ror ) i 
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(ii) cifcfr 35, *35 'Q fircro TO1 *3%^i^ 33 I 
(iii' « *tro «TCTO ^f*K i 

13. *&t*f3P“fa fipirtar^r Pf ^fIwi srsiri ^ ? 

*3f%t*fifc f*rd*r fates* to to ^f*si %< ffcfc* *tt**f 

C §1 ^ffafl *35 ^CTO *T% *sf**1, STTT'Q tf*T*1 fitw njtfo« 
i «rcTOt* *tt^* ^tnf%<, ffat* to *1 fatjro* 
^tnpR *$us ^rt®rt*n ^firai «tc*tto TOj>re Frfw fro TOftst- 
4ta? stfan ^cto fro 3tf®[w *^c*, to st$r® to (cool”) f*9Tt* 

cro ^fcw frc* 35 *pk itotfaf *te*r «iero TOt^*T* cisfei *sf*ro 
c *rt to «tctoi* 35^1 carfare 

fsfrcro *ft'6?i *r* frot 1 cror fihtcroi m *ittoi to, fcncw- 
ffiro toiM frot* cto *1* tofI»i fscro faratcrot stw 1 

3 tC 5 fffSftTOl *fT'G *1 Olm ^ ffiCTO f 3 F?tW*f <TO *sf*T| «ff*F 5 

I 

14. ^*ta? f^rte^r •rtrori *rta c^sr ? 

(i) ^rcTOrt* TOF N efa *1 *rtfar *• *1 c®toi *fe*r i 

(ii) TOTO *TO j> *1 fa**i *tc*r 1 

(iii) tfCTOt* TOj> »TOfta* «*& TO I 

15. 35*^ fiRrfc*^ (^% ^s*t ffarrtir ? 

(i) «n:*fTO TO»i “A” ;*jte*T> 3JTO w %< 3pTO §TO 

*^*1 frore <ri> ^ to 1 

(ii) tfCTOt* TOj i>Tr®r *1 cro^l 1 

(iii) «fC*Prfa “TOjfar TOT *TTO 35 TO*T *$C* I 

(iv) ?trfa ffan c^ c«r*rfc* w*r *rrf*rc* 1 

(v) *3fe*ffa ftcta *35 m*»r *tfro *fari i 

(vi) fihrTfl TO *tTO *$C* l (vii) farfro *tfaaiTO jjfe*I 

16 ^t«ffisF^atctr^r c<r% Pf ^5 <tt^?r ?^ 

( 1 ) «fc*r*it* *rt^^N « 

(i^ TO S $ 3?*^ ^ Wfl<! *$*1 ^r< 35 « “A” 30tc*fr 35 
wrft 3 t 3 ttTO*rfnr.r 
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(iii “A” arm^ 'sfftfll 3t$rc *itnr «w TOtR 31 TO* csrcfor 
Rfe TOT I 

(Hi) to,£ R3 3^31 3t$c3 i 

(iv) to£ 3^31 vftvs ntt* i 

(v) TO,t ^stfwii 3 ttr* *ftw i 

(vi) TO N tfor «rarr* 43fro r* 3^31 3t^c3 w to 3^*1 

Rf*i3i 3ft* i 

(vii) ozt*\ T3 to v £ T'tw 31 ot^i 3f33t3 to TOf»rc-»OT 

<3f^ 31^5 ntr* ( $*u& j^fc cto^to ) i 

(2) ^fro*fc*fin 

(i) faro 3* «tstfwOT *ot 3 f*s TOj> *iifo 

TOtro 3^re *itw i 

17. srcTOrte *roj\ jRi ^p*ftr fsratcu^r rioti 

R-fafroi ? 

'sst* «t?&3 c3r f»re^^r 3 ^cr r« 31 31^3 i 

sjfsrc^fB^ Pftfc* 3$t*r, rot f*w s 3tf3* 3rf*3l 3^3 i TO 
C3 >|3 TOtCR *T< ^OT f^3i> -TOTO 33 ( “A” 3JtCRl> ^T 
3tt3 ^1) c3^ 33 TOTO TO^cr fnstfi 31 *rartn f**ft3R *r®3l 
3t$c3 311 

18 *1< 'Q Rt\TO fj*f £3^ fifC^ V5T *3T OTt 

<^5f? 

R>t*f<£*f J—-21E3TO 'Q TO,jn>3 'SROT R^ ^J%3t3 333 3*lOT 
f^cR <3% to TO i 3OT to TOJ&3 3*1 fro cr% whr 
RSF C3^1 R3 3* I 

^t\5t^ ^*f % —4ft«tRtOT ROT TO TOtm ^533 *fCR ^tRlR 
R3f 3t'®T3 TO'jj iMR 31 tf$3^1 3^F® TO I 3^33 ^C“RT faSjOT' 31 
31^133 fifER « ^3t33 3OT TOOT 31 f^35OT iTO it^ s ^3 33«l 
3£RTO RR Rf3R R3 33 I 

. 19. \2ftTOTt53RT wt*r *rft C^TO[ fcftfc TO ? 

>13 TO TO ffcj 33 31 I *Re3t$R * affef3^3t^R 
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( Wf, fa* ^ | C3T5 

tt^ 4<rc fci$i» ^r «r«fh ^rlz^s 

sfapmr w 'src*f9it^ cq fwre c^tc^r mb 

fctfcfr ** i 

20. <2fc*t*rteir* FTfirer f¥ ^tw ? 

«rc*l*rfa -it*cfor *rc*r wm tt% 1 -rftnri?* top 

^imt* **W Etfor d|*t* «rttbr i 

21. Ftfa* flrerfts^r *rtw ? 

"rt^jrf»v to «w «rc*f*rrcw Frfar arjra ^ fro c^R 

*TTr* ^1 I 

FTft* fcTO* fro «W ^taitsr ( 0-001" ^T3 O'002" > 

fiRtCTR «Tfc* I 

22. wfa srtfe ^5 >8 <{f*rcri c*fc®r fa ? 

q^F S— iijt^ttffa *nre «rc*rTO, *tt* N ri>* 5jT*ftw sjp 

srft^ 5tfa ^tfitoi i ^*rfaj> ^frorc 

^tfari *R<* ^fro* *^b wtm i 

$(fac*r:—iut^tc^r w «fmt* *tfaii ^rfc* i cvti c^r 
*mw *t«ranr to «btr m$z* i ^ ^fac^* *^l« ^tfwt 
mtzx, ir<* ^s^pc^nr ^d?m *fro i 

23. Fffasr fsrcrtaw srtfapr fa ? 

mz4 mz4 ^rfai ^ ^fsrcsra ^tfan ’ttf* 
*^\g ^ppSra i 

24. «rc*Mrarc* <^ «d%Ti *tc*r ? 

«i) *r%TO1 "tt*F s tfo fcrMtar W *rfc* i 

(ii) vflTt^c^r w "iTvjfar fejt*mr i 

(iii) W «tC*WOT WRRtft I 

25. ere wsr ■ri^jshr ^ir »rt|f 5 R ftmr arc* 

(i) -rR'^ ^nr CT^ .tout -p f%| ^r eft ^rhsrnm 
»rftfacw«n«TOi 




No. 91 ft® j a®t«Tw <2K*TFrfa *lt^ 

Prefer (Lubricating system of stern tube and propeller 
shaft) 


A—■f'ft'jS ( Propeller shaft) 

B —5fc*t3VHr gg? 3Tt^{%* ( Bronze lining on propeller shaft) 

0—<£*f ( Stern bush ) 

D—$TFT CT^TsT Sit'S Tl Sit'S (Gun metal gland bush or stern gland ) 

E—Sit'S ( Gland ) v 

F- art's ( Gland retainer) 

G—( Coupling ) 

H—“cs^t*t” fl* ( Wood makeup ring ) 

I—fate »tnfa* ( Grease peeking ) 

■J - ( Bulk-head ) 

K—C*tfe (Stern post) 
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L—31$ (Nut) 

M—C?fi> ( Stop plate ) 

N—'SffifSR ( Oaat iron atom tube ) • : 

NI- Fffa ( “IPF s cfo ^rrnrc3| arR stfars Wt ) ( Propeller key) 

O—c!?fc ^ ( Teat cook ) 

p—-*rr®iJcsjS nttc’f? ®*RT ^ (tt< 15^ ) ( CooAn outlet pipe ) 

B—frjt* T&C5 «H5 WW W artfim ^ ( Cock for Job oil from tank to 
atern tube ) 

8—C5*T ( Drain cock ) 

T—C^fst-Csf&'Pft ' 9 1t* ap t ( Semi-rotary hand pump ) 

U—spf ^?I®I T>H* ( Lub oil tank ) 

No. 92 ft® i c^finatar m fetter »(Pintle 

type rudder with carrier ) 

» 

A-*!®!* () |c?R Fffa ( Key on 
rudder atook ) 

B—( Collar) 

C—C^fJTC ( Casing cover ) 

d-^hi «sn» ( *tk ti 3ft ofcmi) 

( Collar on bush ) 

B~C5^ Ctf5 ( Deck plate) 

P—tlcsni fi?®^ (Steel seating tube) 
G-Tt®tU TRlf ( Budder shaft) 

H—CTf*^ ^T*ff»K ( Coupling with 

bolt) 

J—(Pintle ) 

K—3rt*fOt§BT (Brass metal 

pintle bush) 

L-*t£ llcanr <®^ (Hard steel 

coned disc ) 

M—Jf® ffj| C^® N Tfft? 

CfBT ( Hole to allow for expulsion of 
\ coned disc by rod ) 

(Keel plate arm ) 
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No. 93' ftF3T I Strt^ <iF^ Tjt^TfaT 5 ® 

tflNbiU ( Balanced type rudder with gland and carrier ) 

(A) —rnsT* Ic^il 5tfa ( Key on rudder stock ) 

(B) — <pf£ ^1 ^ Hc5f^ C*f*rc ^THt ( Oast iron or cast steel 

oasing cover) 

(0)—( Collar ) 

(01)—f*R ( Lock pin ) 

(D) ~ |&er f*t|5x fi? ( Steel soating ring ) 

(E) —C\5^ C?fS ( Beck plate ) 

(El)—SffttCSFil ( Ship’s body ) 

(E)—^C*t3 ^srtir ( Collar on bush ) 

(G) —3t5t? -rt^X ( Rudder shaft) 

(H) —3ft 31 ’tT s T CJjfcft Jut'S ( Brass or gun metal gland ) 

(J) —f3faf ( Grease paoking) 

(K) —«rriRR Tl TtS tor? ^*f C*f*ll* 31 ts^r (Oast Iron or cast steel bush 

carrier or tube ) , 

(D—3ft 3l OlfctEsnr ffitS (Brass or gun metal gland bush) 
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No. 94 1%3y l irtvSl* Tl <f|?V 4t«T 

GSpST (Pintle type rudder and stern frame) 

A— 1 Tl C?S ( Rudder stook or head ) 

B C3F*f ( Stern frame ) 

0—3T$T?r ^rptfsK ( R adder coupling ) 

D—( Rudder arm ) 

E ( Pintles ) 

F—C^T^f®*^ (Hard steel oaned diso ) 

H—( Gudgeons ) 

K -cat^s, c*t*T;. ^ *\ *tft* TBd jftcFt ft* cfcti 

ffal ft* f^fll Ttf?* ftc* ( Hole to albw for expulsion of ooned diso 
by rod) 

G ~3P*f csr&fsr ( Brass metal pintle bush ) 


Note:—*r*re *rafer ffa ffa* fh 

Fff&«. $*rnnr f*R- 
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Clft*T c*® TOt* *** fro* TOTO *tfTO I (The top pintle is 
provided with a head. This provision prevents the rudder 
from being lifted out of position by the action of heavy 
upward pressure). 

26. irfisTsr fV -qfaus to ? 

(i) (No. 94 fi<* ) *mc** to w «rf*tcw* *fa* to 

cr cwtTO TO*i (E) *t% TOsi, *m* 

4t*rto4* (C) mfc, c*HS cr *t^f* *T*i *r®tro 
*rTO *1 «rrfwl to TOT^re i 

(ii) (No. 93 ffa cro) TO w TO cTOi i 

C*f*K 4*t* (B) tfto, *t®tt** TO «W TOT^* *ft* TO CR 

cTOft TO*i totto ^to* fro ^fto *i$r® i 
TO f*R (Cl) TO* TOsi 4*rt* «rl» (C) Ttfro TOr® i 
CR *t*1 TOTTO RtC® TO *1 TO®*I to TOtos 

*$t* I 

27. ettTOrt* fa ^fwl TO ? 

(i) *|jft TO1 I 

(ii) TO 'SCTOf^ Ti TOR ^fTOtST TOl I 

(iii) ‘htTOTt^Tl I. 

(i) gw s —cr *(TO toi tto® ^f, -amt* 

toJ w *i tors totc tos toJ> TOt* i 

*35 To! TO* 

TO*i, strt'Q tfto fiw *ntf^ ’TO* TOr® *^t* i 

^t*ffro ^r® TO, cTO> TOitsi TOsl ^i>t*fTOTO TOj? 
-fiWTt* "tfajcfc* ’TO Wt^fWS TO* ’TO 

cr cwm TOr® i 

wt*ts®f* *f®s ’to cr *t^t* c*wr TOre 
i fiti*tarli** TO TO to 4fllw ^t*, WWW* TO 'W 

«KTOft** TO* (boss) *rfcst c*rt*1 *1 fTOt*f* *fTfi>* *t*l TO 
TOr®^c* i 
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fww ft* mi «mt5 fctftro 

*ftt 5 i -rmjrift fcjmrm *$us ozim 5 n ^w *ft*i *m 5ft 
-imjft* wfw Brfttf *ip?j.U fcrr*rm 
«t£*r*rT 5 55 5 fft 5 *ft 5 i, cs 5 qftv 5 t 5 i «tmt5 *t£* *j«r 51 
mtf55i fwi 5mft£ i ® 1 

(ii) ^ftrfl:—«rc*mnr *t*rfti«, *i*tftn ?$fb 

•*Mifl *ft5i f^s* ft* 5 ^tb «fmt5 -rm^* *m *ftr® 5§£5, 

5Wfs 'ertcn f*i§£5 =ii m 1 

*r£*mt5 45< 5ft* 5£*r cw «j^ft c*mt5 *ftr5 

1 «rt*f»iiCT5 *m 5ft *3* *ft5i 5 'rftre 5^5 1 ermtv 5*f s 
w «ffttc*5 5 %? 5t£* «t£W5 *rmft5 sft ft£* ^f5 5 m ^ftrei 
c*mf 5 ftr$ 5^5 1 

$$ ft* ift^ 5*f55T5 ^*T5 ^mtft* 5ftl5f 5m *55 5^51 "Tf5,ft5 
&Jftft5 5|C^5 «T£*mt5 5"t s rjW 5$£5 I *m 5ft 3;f%5l, «f£5*rf5£* 
C55*(*fft5l5l "ft* jft5 fcjftft* 5$C* fctf55l, 5t£* 5t£* ?J* 51 
5tf^l1 ftm 5mfttf5 5tCT I 

(iii) fell 5\5 S—«rc*r«5t5r 45< *t«?t£*5 5f$5 5£5 C&5 3^5 
C5NT5 5ftc^ 5^£5 I «rc*ml£55 5m 5ft %far, 5£"I5 5£5 fcft 55 
ftft N *ft5t5 *l55f5 frft 55 ftft s *fl£* 5$£5 I 

Offtl 45$ C3Tt5f5 mfB <2TC*mt5 *Tf5 N £&5 5tW 5T£*rft Tffrfl fcft 
5£*5 5£*f ftft s *ftr® 5^£5 I 5T$5 $*T5 fcft 5£*5 5£5 ^ ft£5 ^fB 
5^f55tft<C55 55ft5l5ftftft N *ft5l, «ft ft5 55T=F5t£5 5ft 

5ftr® *^£5 I -2f£*T5t5 5"t s (boss) fcjtnft 5^r® >JW 

5$£5 I £55 5t5l £t£5*rf5, “Tt5 N £^5 fcjtnt5 5$£55 fctftfl, *l£* 
5t£* 2J5 51 5TfWl ft5l 5mt^5 *$£5 I 

28. ^fc^ftrftr *rt* s cS* fejt^rtcw wm *&*r ftp ¥flc« 

55 55 5t£5 f , 5£ i| f5’ C?5 ffW ffirvl, ‘$Z*tWtJ 

Ht¥j»W 55ft5l £55 ^^55 COT ^£55ft£5 5Fftl1 W 5tf5£®I 

;<S5 5ftB 5ft£55 ^5^1 
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trtmr <xx*\ fc*rtw ftre Trfan- *it«r *r*i at 

«rjf°«t *fa1 (boss) if?re ^fwl i 

29 . <£fc*r®mr Pf ^firen ^ ? 

«w« stfor st<r w ftR nfronr *firai, ftR<t ^ c«ti 
Wt^sl ft for jt^ w ^forl *r*nr *rtCT foB x 

firci c*Rro i Ftffo stw stfa wfa ^1 *fc*r sift ^ft ^f%rs- 
i -sf^ ftR ^fforl cwfes ^?r stfor ^Bnnr ?rs v j^ct* 
^fcpnr sFfa’tts ^rafor *f*l ^$c*r Btft ft* 'srtcw I *$ N ^ 
wmfir «nri ^1 ^tc®T stffa a wtt«n to % ^ftsftw, t 5 * *rftqtCT ^ 
stfwfa capn* ufai apt *fon *p*t* ?« x *rW1$*1 ort^ro i 

stft «tc*t*rfa *rm Ftfor am f*B *ffol cffftre 

®v ' 

wT*r fcfB< fel i 

ftR "TfoF^fa Bjtttc* f*B N *fon, Brntor *rrwi *ffoi <r§ v 
«rf*rft*n «fc^®rt^rcv srfa rrffo an* wm *foi faB *fsTi 

®A ' 

«rm ?rft Bt^B- *foro i 

«tt*r*Tra ^ftnri c*?Rr® Bitnrm ra x *w *rnrot* 

q*i ^1 stc*, c 3 ! wwt* cv*rt? *r?n t* *rfa<rftsr c $*r *fort 

•ism *® % *rwft*i, *T9 wnnrnf “*$, *nrr i 

c&Rrcsrte* Ihrtfirc. ^r*Ttam :— 

(i) (No. 95 f5H C?t^) tatfiK (4) «t#5F 

$r$fo Ffftwsnr fm Bt^fw ftfcr (6) St*rfB"R WwiTot (1) 
ffe** ^Tcs* fo* *mr RRatara 1w5Wr ^c?^r, 

#tc®?r c3*rtt *fft*r (3) ^91 cW^iwt^r Rfwfcsr* Iw&s 

cfeteii^r f*rfcrc* (8) csr^mr Rc^s ^rtw c^ »m c&ftnrt^r 
(8) Tfafwre >lR9l itftm W 9OT (9) f%? 

«tt^ s ^ do) *r*rtnfc (li) df%n 

or^ W 5tm «rrfw (11) ^t%1 /'ajtt*. ^T9 TOT 9TTW 

nr^B (12) \flfi ctrcB? vt?rfww ^9i, 

wnrtcw^f «rR! ssfaftre w i 

(ii) (No 95 f®i*at?) ferrf%^ f^r-(4)-^tiftw tsrtw'. 
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*fai Swtor f*ft=r (6) afrafro PftoTore (1). 
torc fare *rr^rfa to tosret* cftfanitfo 

csi’rtre* §*rre* <mr* nto « 2 ) *$*i dfsotfo fatotrs* 
to Tfato cfrfareto faifore (8) c«r>rfa fare «itre i 
rel to cfcfawtfo f*fto (8; TOfare *rtot* to ^tra^pflfa 
^rre*(9) *t*i to to^re (10) «i*iiwfe ^fat^ 

^rtfre (ID cfcto 1 c*R ^wfare* ^rmta «rtfre (11) ftttol 

wft=r, ’®t*r* w "rfajj (12) TOfare Tlwrtr ctrd?* 
^Ttcsf^r Tfaftre totres *tfe ^fafare ** i 

No. 95 to I C^f®TC^t^sT 4RK f&^Ttf%< tot* (Telemotor 
and steering gear). 

( 1 ) —JfffifafS' fatofif (Transmitting 

cylinder ) 

(2) —(B^rcra fafa'QTrail CSPiH *f#t ( Top 

cylinder pressnra pipe ) 

(а) — ifiiMr fatotra? caw* nH 

( Bottom cylinder pressure pipe ) 

(4) — sap® $9lfat ^ ( Hand steering 

wheel) 

(5) —Tft nm .fljflpni C"^ (By paBB 

annul ir space) 

( б ) —f*tf5nH ( Pinion ) 

(7) - 4?rfa f^fr' 3j> ( Air breathing screw ) 

( 8 ) —ctJfaorrEH ( Telemotor piston ) 

(9) —3RC?v5 ^*TtCilTJ fal* 

(Piston rod for open*ling cress head) 

( 10 )—3Pjc?® ftra *rra\tfa '®rrrt<i WW 

^5 (Link rod from cross head 
to rudder shaft arm) 

'(H)— TfvSHi *rtf ( Rudder arm ) 

(12)—Ut$t3 N ( Rudder stock ) 



Note ir^r ^5#° 40° «tnr i 
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No. 96 fins 1 <$pSTC*Ttfo (Steering telemotor) 

(!)—3|f*lf*lii>? ( Transmitting cylinder ) 

(2) - i5l*!ftj5? { Transmitting piston ) 

(8)-9t« frsTft? f^Ut? ( Hand steering gear ) 

(4) -fqw$t3 ( Filter) 

(A) —cfcfaorft'S ^**1 t]Vf ( Telemotor oil tank ) 

(B) —Jftfcfti? U$ ( Sounding rod ) 

(5) —dJfwrffo fjifspet* "Q u -cs cm csr^mr ( Pressure pipe to 

telemotor cylinder *0”) 

<fi)—cfcfaoitij*fafsTST*"D”-C*5 cm Tft^T* CSMt* (Pressure pipe to- 

telemotor cylinder "EP ) 
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(7)—4«tT W (Air cook ) 

(80) ft (8D)— (Ram) 

(9) —( Gross head ) 

(10) —ap^® N Tl«tl fae TO (Link rod from cross head 

to rudder shaft arm ) 

(11) —TOSH *rtf ( Rudder arm ) 

(12) —?t5ta ( Rudder stook ) 

StllpfwFF cilfaCTlfcf s— 

(i) (No. 96 ffe® I *i*rc*' 

grafts (3) wwi fwfrotonr (l) fsm 5?f*rfTO 

(2) fa* TO d>f*ICTtfcl to»t c«ro» c«wi 

nttn (5) d>f*rcwtihr to* *jtc^nr (8C) firo fart cfcfrotfa 

(C> c«r^t?r ffai wtwfwc* to^ti cwwi sf^ 
(9) 4^ f*w.re do) ?m? wi *ffoF (ll) fctfwn *tR, 
TO’Jtwnr wi "tfw N $ (12» wrofa* \firai vw cnfii 
^Ttcw* vRfa* *tv\ *fwtt** 7ff^5 <sT^re w \ 

(ii) (No. 96 ffear ) INtfirc W^*E* WRfa* ’arT&aj 

wtti (3) fwfatffanr (2) 

fnta (l) ffcw Tftwr* to <£f*cwrfo to* c«r»m:?r, c«r*rw 
(6) ^1 cfclrotfo to* sjTto (8D) f^<aw %1 cfcfotwffor 
*ts* f*rf**t*rw (D) c«tto fwi *rfori or* i apjp^ 

(9) w f*w to (10) Tt«nr wi *<tr (ll) cfcf*rei aw ^twti 

*fc* iw wi ^wt* (12) wRftro ^frot wtwt* cttcftr 
autar* TRto www? wfe wtwffc* ww i 

30. «RF •Ttfc'wr (Materials of parts) * 

gfcWfafaT «tt¥ j? (Propeller ) <&*£*>! t)*, fare* §K 

shaft)/ | f)* (Stainless steel, nickel 

Itltl (Riiddier ^bftft) J steel, mild steel) 

-llwrtl. flilS (Ruddetplate )*—■$1* (Mild steel) 
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«iwm 

(Coupling bolt 
and nut) 

|t«f^C*tT «ilT> (Stern bush’s 

bolt and nut) 

<£fc*l®li? Wt*f *rl& (Propeller jam nut) 

^ (Lock nut) 

<2fc*t®Tfa (Propeller)— m, 59 (Phosphor 

bronze, manganese bronze) 
Ftfa (Propeller key)—'Stainless 
' steel, mild steel) 

(Stern tube)— srtoM, ?tt5 51 5T*f 

(Cast iron, gun metal or brass metal) 


cfa- 

OT tfa (Gun 

metal, stainless 
steel) 



^crrfs 

*ThSSt?l *1 'si'sHfa 

(Horse power ) 

1. •ft'STfa tot ? 

TOW TO ^tCW *fffl*M Tl 

*rfwt"l ^1 W K (unit of power) **t *ITWW TO I 

2 . •rtwftr vww* ? 

fe©*!’ f*rci*T :—33,000 ^ *rrfte Tfl 1 *fro ntfro 

1 ^ •rt'Wt* to i 

<smi 

33,000 l l §csT*rc ^fro *rrfro , ®t*w 

l ^ *rt«it? to i 

wn 

1 < Tf^'® 1 fafflri? 33,000 ^C^t5R vfro ntf%w 
i ^ *rt«ro to i 

wffl 

330 *rtfc« l ftftri? loo ft ^usm *fir® *rtfro 
l ^ nt'e^ to i 

550 ^ «ntoi ?Frt l crow ^fro ntfro l **r 

•rtwt* to i 

£«($? PrcIsT;—4500 fifct* fTOtatfsr ^Frt l 
*rrfro ^tstr? l nt«rrt to i 

TOTI 

4500 f^cartarm >; i fato fcwi*rc *fro *ftfer 

1 MWfli ^ r. 
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gf B t tew 1%c«r*r 


1 Iwrfirfa 1 faftcfc 4500 *rrffor 

1 **f *lt«rfa to* I 

45 fac*rratm 1 100 fsr&t* §c 3 t»re ^fro® ntf^c^r 

l ^ *rt*TOr tot i 


75 frorrarm ftrt l carets ^fros *ftfror l **r 

•ftem tot i 

?. fttftfcft (What is foot-pound) ? 

4ftft, 4ft 4ft ftft fcwPTC ftttft ^i>-*T1\&8 ftm I 

4. (Wbat is metre- 


kilogram) ? 

4ftft, 4ft f%c*it®rfro* 4ft Wr* $ref9R ftfrr*- 

f^Ttart^r tot i 

5. ft# *ft^tsf ft*5 ftftCftft ( $t&*T ) ? 

(1) c*I*Ftfswt*r ftf[ *TteTO (Mechanical horse power ) I 

(2) ^C*T^f§ , $J'fa ♦ft'QTO (Electrical horse power) I 

(3) ^*T ♦PhQTftr ( Boiler horse power ) I 

(4) *ft«Tfa (Hydraulic horse power ) I 

6. cq^ifi ro frr ft# *rtwftr ^ ?wi? ? 


(1) ^f'BW»d^5 *ft'9?t3 (Indicated horse power) I 

(2) *fT'9?'fa (Brake horse power ) I 

(3) *Tfwr®T •IT'GTO (Nominal horse power) I 

7. ^•(fvbC^C&'S ^ (Indicated horse power) ? 


fws^r c* i1%* ft9 T$\ftKft **r 

*ft>Q?r?r tot i ^rtf^sr fttftft to i* 

*re*l ** I 


ftVftfpm :- 


PxLxAxNxn 

33,000 


VH.Vi 



toto *\ 
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cTO-cit* &c*\ 33,000 x2 f*Rl TO vftvs l 

P - ffa fito s c«tto ^ ft ftftTO (*rt&a TO *to ) \ 

L=cro ^ cjp* () i 
A - ^ftrl *psf % ftffo *1 <$ft9l ftftrTO (^ ^to $*) i 

N = toi* *np N to ftfti? i 

n=TOp* «w % ftftTO i 

Note j—v£jf%rl =TOc*nTO 9TO (TOrciTO x TO^iTO) x f£ *1 

07857 W1(D*x 0 7857) 
TffTtnnff fw i " i * P x L X A X N j u n 

.-33^00 }■ H - P - 

P - ft* c^to ^ ft ftftrTO f*tfcr (lbs./a ") i 

L - cro v *pf n c|t* ( $* ^ ) i 

A=4ft*1 ^ ftftTO ^TO I 
* % 

N -TOT* '®np areftfci* TO f5rf3rt» l 
\ \ 

f*lcw*r cro-cifa ^*ftr* *X*r, «rf^ ftftrstw* wg 0*5, 

RPM-vW *TC*f *H (RPMxO’5xftf®T'Qtt** TOTl ) I 

ftc*m $-c§t* ^f** *^t*r <srf^ ftftf'Qtt** w$ 1 RPM- 

(R.P.M. x 1 x ftftrc&TE** TOfl) i 

8. C<3^ TO' TOOTfa (Brake horse power ) J— 

ftftr'aTc** -rftF to w «rro TOi-fti 

■afftsaR *f*9l TOj 9^1 "tfaF TOfl TO TOTC 5 * OT *1 
TOX ^ TOTO TOT I 

B.H P. - I.H.P. x Mechanical efficiency ( CTOftrejt*T 
^ftfroftr) i 

**r toto ft*i c$*f **[ totoe^ TO ^fror *nrt? 

TO*1 TO, ^tTO* cTOtftTO’i »nftfrorfti to i cto :— 

225 3. H. P.^^co/. 

3ooi. hmp; ^ ^ 
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9. ^ m^tST (Indicated horse power) 

< ct®* t^rcfe^r) s— 

„_ p X L x A xNx n _ I>H p I 

^Jl^OTR :—- P * L .*^ X -^«I,H.P. c^t^-ci'PP l 

4500 x 2 

p=f*R c«i>inr ^ ft ftfwt?, ^wftrcppitto 

ft *rG, *rt^f (Kg /cm*.) i 

L = cit 5 ^ » 

A = vnft^1 *l*F s fafsreft ^ Vlt* - vilfwi W- 

( 'BTSt^t* x X 07857 ^1 Q *Wfl (D 8 X 0 7857j l 

N = srl^rnr *rnr faftfc i 

n - ^ i 

EXAMPLE—irefB 6 ftfroff 4-c§r? ^ 

nt'QUt’i ^Tft* faftstraa 508 ftftftfet*, 

cite 762 ftf*rftT>T<r, fs& 4^(5^ c?mte 6*5 facstf'Sfte *Tfa ^9te 
tfPK areftlfc"R (130 R.P.M.) 

, IHP JW K UxJft x6’5x 130x6 

4500 x 2 

r ty rj __ 50’8 x 50*8 x 07857 x 762 x 6 5x 130 x 6 Q7n 
I.H.P. — 4500x2 " 87 ° 

Note :—fafafSfttt-r 10=| dutiw % 8 =50*8 cm. 
ftfaftfct* -r 1000 - ftftte I - 762 m. 

To Convert: — 

ftrfo ^ftsi ^ vm $$ x 6'45~*4ift?fi ^ c^fafet* i 
cite t* *r 39 37 = dte ftfcf* I 

*mr ^x0’0703-c«r»rftwr* 
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10. C^^tfsT^Xt^r <*PpfTOrf^T (Mechanical efficiency) :— 

CTO-C§t^ 78,'o *$t\5 84%) 

> ’iTTO'f^: (Generally) I 

]rC§f* trfWGW 82% fSl'S 88 X 0 ) 

11. tflCWtfo ftSfrfcr (Mean effective pressure) ?1 
ME.P. :— 

f»rPr«tOT T.D C. OS C4*Tfre to 

«ifra TO w v*W*fc rt^ *rt« csttTO TO TO 

«rnr TOimftf cstow^ m.e p. tot i w c«rotw f*rfcOT 

*ifTO T.D.C. Vfro dtt afc ^«?ri TO *ft«ai TO 1 

(The average driving pressure throughout the stroke of 
an engine piston taking into account the pressure acting on 
the other side of the piston.l 

12. •ffsRirMr ^ft'S’SrfST (Nominal horse power) S— 

to&i nfa fevni *if^r 5 ^ 

TOW TOt^tfl (approximately) TOTO TOTl I 

N.H.P. = N x DVS ^fcR- | 

N.H.P.= — -5^5 cTO-C§t? 1 

oU 

N=TOt* *P^f»rf»rTO 1 
D=f5rf»iTO () 1 
S«fnte?r c|w( ) 1 

13. isjfircTOT srfaraitsr •ttOTtl’ (Nominal 

horse power of steam engine ) %— 

xj H p _ (3H+D a xVS)* JP 

n ' ” 700 

H - ^nw[ *w v tot* (wnr ) 1 

D 9 =c*n cstTO ftWtonr TOwfrtt *ro 1 

P^^rrt' c«tTO (4ffo TO ¥TO $*) I 
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14. (Boiler horse power )•— 

c^fr R*rtrR **r nt«?R *tf^r ^f%r® *ti^« 

?m ^ro* TtfiR i 

26J *fT&® Tl 12 fro TOT *F\Uf 212°F nl 100°C 1 

n*t>R 1%^? ^hr <r nfi? *nR*R 'sri^f 1 

r*ir Vr nre*R I 

15. f3p^*W*r (Frictional loss) i — 

fnfSrcrrpre nfe* fcvt* ^R *R sf*reR *nra f^nr- 

?m n*c«i m « n% *wi *$si *fR f^tOT 

*r\nt»f i 

16. ^C®Tn»1dfn*.ii®l *tt N S^Ttir (Electrical horse 

power ) •— 

746 'QTT^-1 CWTfsRJRT **f ttevft I 
1 'ssffc - l c«t^ x l ^rfopnvR i 
1 '«rrt ?-1 ^5 (Joule) nR cnc^a i 
60 'Q?t^=60 ^T (Joule) <TR fsifai» I 
1 ^n~0’7374 ^T>-*TT&® I 
60 ^5 - 60 x -7374 = 44‘344 I 

33,000-4- 44 244 - 746 I 

Note?— 1 CTWW* 1 RfweN 'SflR W fwl 

1 em*$ c«rtr 1 «ol^c*r*R mxfcs ntR, 'srr? ncn t 

x^ignjR „^ nt^R i 
746 



5t^3 *#55 

(Kinds of metals) 

& ca»%ro cto :— 

(i) G*F*t*T (Ferrous) 

(ii) ^-C^FWt*r (Non-ferrous) 

(i) c^t^r:—W* cWte TOrrc c*fto ^c*r i 

*r«n i—$\*i ^sjtfa i 

(ii) :—fc®fte ?n TOtre ?r-c*fTO 
tot i ^<1:—TO*, fifa, c* t®, fas, 4^fafaTO ^jtf^ i^ 

1. G«m?1 ( Cast or pig iron ) 

TO* ^r I TOP 2% &F5 35% *tTO 'Q 
TOfa fafro, TOTO ti to, TOitft*« w ftfart 

2 8’b to* i noo°C l500°C-4 *rf*rai vt* i 

2. G*Tfr G®Tt*1 (Wrought iron) 

toto, to* 'Q ^*pRt»r *rrro *rf%-anx e i 

c*r croi nfesl TOr c*rin c»rt*l 

*k*i i TOR 0*04% 0 05%, to^f to tor qtc^F =n i 

fnfror, w, jjnnrft*. *f*iTO*i *rw ftf»nri 0-2% 03% 

*itre i 1450’c i500 a c-4 irf*m to i 

3. (Steel) 

csffe** *ffro tor, trow «r?f^ «rt^* to 

*RftTOI W I 1300°C 1400 9 C-«il srfarei TO j 

4. •nR ^ftv5 (Mild steel) 

c*r CTO fw crtro TOrO’l%*$F5 0*3% TOR ftfate TOc* 
TO &ITOS I 1300°C 1400°C-4 *ff*TCl TO I 
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5. $[9\ Tl (Hard steel) 

fwi c^iVc^f to 1% afe® 1*5% ftfir® 

^"*jt® ti l|*r as i i 600 °c *$c® i800°c-4 *fan *m i 

6. trhg (Alloy) 

^ ^1 ®£®tfa^ *ftftf«t® K\yp* TO* *ff^ *1 ^TC^T I 
$**ttt®* TO fro®!, <3FtftTO, *rK*ttft®, *Jt*tf®aft 'Q 
Kfy toi® f%$ ft far® ®ftc®r w i <s nt^pr *rft*rM cfli 

<TO wt ®ast?t tow i 

7. G&TOPT Sf9f *1 (Stainless steel) 

$**ITc®* TO 0*3% an***, 12 % caprftTO, 0*7% fro^r ftfir® 
atfro ®t*tre c^to*t tt®r *i afasi-cro^ to i to* 
TOTO caSft tos® atre i 

8. ftrCTO SftT (Nickel steel) 

^f®**ra nf%*tr^ w ftf®-*m, 3%*fe® 4%fTO*r, 0'3%*$t® 
0 35% TOaa I aFTf* TOj>, aTO TOjj, «rc*l*rta to J q a® v 
$®7fft* a7a^® *^ai ana* i 

9. Gaptftiaffa §t*T (Chromium steel) 

3% *tt®,3'5% caftftTO, 0 3% ^C® 0*35% ®tTO I ^1 
TOTOa i tTO tot TOta fttasr ftfar® ®fro TOre ®fa® "rtwii 

*7T I capt*I ftCT®T fet ( Chrome nickel steel ) TO | 

3FJt® TOjj, ®Jta TOj>, aTO^fB* *® N , ®W5T ^k, ^roii? 

<TOt* « a*lfaaTi*<-4 *7a$® ** I 

10. atfMtPfW §t@f (Manganese steel) 

3% TSTTtvJtrftw, O'4% ^i® 0‘5% TOa?t i t* “i® 5 ® 

*$*1 ate® i TOT$ awl ar* i catTO, a*rf*atfa< ^®7tf*bt 
ajas® as i 

11. 4jitHf^rfa $m (Vanadium steel) 

3% *fc® 4% aTOftTO, 0*4% ^t® 0*5% .\aFtTO ftftt® aifca* I 
apjtf TOj?, ftTO al ftftw, ftat* a® $®7tfaa $*f$Ta®® ** i 
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«rt^r 

12. (Tungsten steel) 

13% T&Z'V 14% 0'3% T&V5 O'6% ftfah® •Jllf I 

nrfr •tft'ts® w Tfn i <ftre i 

13. "<fte tt®T (High speed steel) 

«T5J^ "rfW"^ 'S I |*t?T TO, *rjtt=rf®TO, 

catffarfa, 'Q 0 25% *$r® 0'65% to*r fafars «rrre i to 

( razor ), *rar (surgical instrument), f^*T ( drill), 

^Jt*T (tap ), ( die ) fcrtt 

^n i 

14. •T^-G’FiTfrr (Non-ferrous alloy) 

(White metal) :— 


ffa — - 78% TOT *0^. TO* TO TJtatt TO Tfo I 

.12% ajH « to oi&m ftrrftv-dw *rt*i 

TOl .6% ' ^frohf *far® *rrra i 

^l*n ■.4% * 

^tt^r CSlfel^T (Gun metal) (&*[ 3\ #t*TI (Bell metal) 


^rr*rl — 88% TO1 ••• 80% 

fifa ••• 10% f5*l *•• 20% 

TO — 2% 

(Bronze) *3® (Phosphor bronze) 


TO1 — 90% 


82% 

ffa — 9% 

flfa 

13% 

c*\\ ... 1% 


••• 5% 




wtir*rm frowsts 

urtottfSro <39 

( German silver) 

(Manganese bronze) 

TO1 — 50% 

TO1 

81% 

TO ••• 30% 

*OfWtfTO 

16*75% 

f^r=TO ••• 20% 




fro*r—19. 


*TTTO 


2*25% 
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3t«T 91 ftlW ( Brass ) 

TO1 — 70% 

W — 29% 

fik *•• 1% 

15. *rt^^ *rf^s 9t «tfarsn 

5t*t [ Coheiive strength ( C9TfiEpT9 s ) or breaking 

stress ( <sT*°s C& 1) ] 

TOW ( Cast iron ) -10 *tc<® 15 fa TO 9TO I 
TOW (Cast iron)=40 49 fa ^TO^TO 9TO I 

sfc TOW (Wrought iron) = 20 30 fa cfc^TO 9TO ^ I 

tfa ( Mild steel) - 26 32 fa TO ^TO I 

9TO ( Copper ) -10 J&VS 15 fa cfo^TO 9TO I 
TO 91 fTO*! ( Brass )=10 &F5 12 fa cfaffo TO 9TO t+ I 
*»rrsT Offct9 (Gun metal) -16 *$r® 17 fa Cfa^[ TO 9TO $$ l 

16. «rftg fwlTORT ^SJv®1 (Melting point of metals) 

TO1 ( Copper )—1000°C &FS 1100°C ( c*lfi>wm ) 

TO ^1 fts59 ( Brass )*-900°C ^r® 1000°C ( ) 

*4^ftftTO ( Aluminium )***600°C 650°C () 

«lJtfifrft ( Antimony) -600°C ^U® 650°C () 

*91 ( Zinc )-400°C *$r® 450°C ( ) 

*T*1 ( Lead V-300°C ^r® 350°C ( ) 

ftsprM ( Bismuth ) •••105°C t^US 110°C ( Clfifcat® ) 

Ifa *1 TO (Tin )—200°C 230*C ( c^Wt® ) 

CTOtl^ C*i>t9 (White metal) -•• 300°C *$F® 350°C (Cheats ) 
TO csri>t9 ( Gun metal )—900*C 950°C ( create ) 

ft*rTO ( Silver )•• 900°C *$C® 950°C ( c*\fom ) 

99 ( Bronze ) -900°C 950°C (C*faat® ) 

sttflTO ( Platinum )-2450°C ( estate ) 

17 . 9 *tfe tost**!, c*iTh g*tW' s §tc»nr ^»ri i 

(l) TOr?T*l (Cast iron) 8—2% ^5 35% TOR 4W 
' 9TO TO< 2*5% 2*8% TO? I 
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Hcwffc «rf^H *rfro 

(1) h|Sh wi hth hi i 

(ii) *t»!l HI CWt^l CH'SSI HtH Hi I 

(iii) Tuft gw ^ hi i 

(iv) i^f 5 'Q ( hard but easily breakable) 

(v) tree vn hth i cnfin, hh, ^fw^nr nffc 

teslSt I 1100°C ^^5 1150°On ifpRfl HtH I 

(2) ( Wrought iron ):—0*04% 

0*05% **rrc^s i to hihhh Hrc* hi, 0*2% 

03% *m< hit* i 

(i) htihi hi cwt*i c*r«?i nn i 

(ii> &stcn *ftn **i nt* hi i 

(iii) ^tfT gH*H *H Hi I 

(iv) fnffai nrc^s >e frrfHHi HsttH wi hth i 

(v) 'HtTO C*TH, f"t*H ( C5H) 'Q W 

^sjtfw fastft hh i 1450’c l500*c-4 *tf»rai nt* i 

(3) Star HI (Steel) :—03% 1'5% *tHHH < *TTCHP I 

(i) HttHl hi cartel croi hIh i 

(ii) ’Htfl gH*H HH I 

(iii) « ftfe-TW* I 

(iv) &gTt*f *$H *H1 HtH ( C^tfHS *H1 HfH ) I 

(v) CHH HttH, Wffa « foHtft H* I 

1300°C 1450°C-«4 ’ifsrel HtH I 

18. (Metal) 

HtH'ffa CH)fa* «Wt<fc* & «tFf fHW Wl HfH, *fFg ( metal ) 
<*W (non-metal) I Htg TO, <5ffa, FfK*, 'HtHtHf *ffT»[ 

HI, TO HH, fitCftWH HS5 HfHT® *?1 HtH I 

19. HSTtHFfip* (Ore) 

H*CH Ht^ Htf*H *Hl Htf Wtt* HTH I CH 

*ft«*1 HtH ssfffC* Hftw *t?K (mineral) HOT I 
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20. (Hardening) iflWt. (Tempering) : — 

to to *itro< wftsl *rcw ?\z*t ww ^i tatw* tot 
frrwl wfaw &sr tiw iw w* i *uto w*ttw *tr6f?rc ^tw i 
tow wtwi *re wftt*r tow <stfwui *tfto *rtw 

( hard but easily breakable ) I *Tf*tF5 TOW 'Stlw^ll ^1 Tfa ^5t^T* 
WW d>**fffs< (tempering ) W*1 ^TI tol? ^£*f cWfa (tf'Q'Sl 

ttcww car^t wt^TO to*r fan, tot*nr wb % wiw< 

\f%3l *T^< SfafifcW WW fw«1 CST ?TW TOJ WCW WCW M'S) wfatW 

wtr* i wt*r wi c®r®[ 'jprr^m tot *vwj wtfwr® ctw, cwtw 
«rwfr fto wl wr i fto to w^n *rtto i 

tofa w ctofas f%n fa* toc*t w*i i mm to*r %t 
*rws wn wtttffa, *fw to*r fan ctofa wbi i 

ttwcw wfat* to wtswfB fare wwj Btf^cw w*, Wi— 

(i) tore wwj ^fro^re nfiwM i 

(ii) tow W^l TO** WOT fral Wl W^BtCf f 

(iii) tow fctel wfare tot ? 

(iv) <re ww wi <ra?re wtti to wwi ton wss ? 

21. CW*[“Wtc6fa ( Case-hardening ) 

^T$«s to wi nfc wmct* wot wtroww wtw t5 ww ntwre ww„ 
to car^w wrro-to* »nr ^TtwTw«i toes wrffSfa wi *iw wwi wre wi i 

TO tore tofwWttW fafww toftW 'Wfafa' WtroW* WtTO 

w# wwtcw wi*r i tore w^tore to wi^n to 

car%w wtro tore wtw wtwwi *kw i ^ wtoi to « to 
f2^ w^r, fwsm w to errt%wi wnr i 

22 . fa wsfirai r 

wr^ WTTO«R FTf^f^W TO1W law (fire brick ) WWtW 

wtcw i ^ ^trwsr ^tcwt ^r wwfcw ^tw ^f^n ntfan wfaii ’Tlw 

W^tfartW CWt^Tl- > rR'Rt^W ( Potassium ferro-cyanide ) WtWftfl, 

* (i) c^twR ( Barium carbonate ) 

(ii) W1W1 ( Charcoal ) 
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nfarsr *rf%5^ 

(iii) (Bone dust) 

(iv) ( Charred leather) $®Jtfa «t®jfan 

fafas *rtrtt<* *r*i tin nsfo* sTfafro* *$t® Etfro f**i, nftflpr 
’TOTft ITftrft TOf *f**1 CWf^C* *TOI* & ( fire clay ) nffifam 
TOCTFI* *tfa*1 Elftffa *$l® fill fit* &5t*t fa® *&* 
(1400 C F *|i®1800°F) i tin n^fs* fcnt* ^rn? 6 ! nfat® 

*itfat* i *ro*tn* ^rtro*! cntfcl *1 *rt®ni *rafttft &gfti fa® ** * 
^ *fa® fir* to fct'Qi ^fa® to i 

23. ^fafai. ( Annealing ) 

<n< n*n to i tint* c*tfa *f**i *tfafi *rt*Tt* 
^rrfrot* w c*®tt* ^s« **1 to cn$ to* to® wtS uitoto- 
®tt* m *8*t* w *f* *1* ntnt® c*r8*t* tfcn* fa®t* 
nfa* ®t*®*it nri> i 

C*ffa*-4* ®tn tlnfihr fc*ft* *rft**l ®$nfac*TO (iron oxidation) 
'ntf'ft nf*tn nt* i ^ nvrt® *1 ®tn ntntro n*n ®f**t* 

to- ntnt» atfafa ®f**i fit* fit* $¥ftr fan to *TO*rt* fw® 
®f**i (t* c* 5 !! &gftr ni fan) ®rtt® ^tt® fcftsi ®f*t® to i ton 
*^t® *;® c*^ to* ntfa* ^fafns ®® ®fn *^t* i 

24. fa ^firen toi ** ? 

®tt ^TTOtTO 4*f& ntrro fa®* Stfafnt® *TOt* fa* ( fire brick ) 

*nto *tt® i *tfn ^ fafa® ®f**i *t®fi>t* *j< ®f**1 c* tinfBt* 
^fafa *fa® *fe* fc*tt* fast* *tfari * 1*33 ®*®t* *ft®* 

EftR*| *® *f**1 CWfa^t* ^ftftr CjP ( fire clay ) ntnfa*1 *T*lflfr*F 

*t*j *tfa*i Etf*fn* *$t® fit* fit* «rt* «w n*Si $®t*r 
fa® *$t* i t*t* to ^fa^* fa®* from *r*tntTO fa®* fit* fit* 
tori ®fat® *$C* I 

25. 5TOFStfa* *1 Carfto. ( Soldering or brazing ) 

fas fa* *l nr$* *f*1 «fc$* cnt®^:n to 

*ro fan TOrr^*i cnr®i or«*t^ nn®tfa^ *1 
<3fa ( soldering or brazing ) *tn I 
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C? W Sff^ ^ fcstFf TO TO K\% H9 cwtst 

CW*tCT (soft soldering) wi I CTO—ffa, c»!TB s 

^sjtft I 

ct to itff c^ fcmn i^r < 7 $ to to to c«t<si cto^itc* 

<a(^ *1 *lTOtfa< (brazing or hard soldering) WTI 


I 


«HW 

( Cast iron) 


26. C*AfilUt^ «l*F x (Materials of parts) 

3*1$ ( Fly wheel) 

vintjSffe tfqfttfFtsS (Exhaust manifold) 

(Inlet manifold) 

^-Tt^Rr (Hot-bulb) 
f*lt? Ti ftft y TOJCF®1? ( Cooler or 
heat exchanger) 

ftsjfaiT CTO n Clift (Engine bed plate) j 

3i»3lf TOU (Crank web) :—■¥ti ( Cast steel) 

fafa'Ot? tm (Cylinder head) ] *li 

j (Close-grained cast 

' | iron \ 

ftfWfa 3W (Cylinder block) ?lk nTOI 

(Cylinder liner) (Alloy cast iron) 

__i__ ,,,, ^ w cftsr r ftftnwr 

N 8 vc sca fafrot* 

mg 5 ! HR (Piston ring) J ntc? I 

ftfc 5 ! (Piston) l-OFtW^d Tffc «TO*I (Close-grained cast 
iron), 4*TO (Aluminium alloy) 

JPH*[ *TH (Fuel pump plunger) t—ftTO 

ftl^T (Nickel case-hardening steel) 
•IW Wfa (Fuel pump cam) J—ffaw 

( Nickel case-hardening steel) 
*TH JjlTOT (Fuel pump barrel) S-fW 

t|»T (Nickel casehardeping steel) 
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(Nozzle valve) S—f=rc**T $t»I ( Nickel 

case-hardening steel) 

( Nozzle valve spindle ) S — P(C¥*! 

$t*T (Nickel case-hardening steel) 

*fW®T *Tti> (Spray nozzle and nut) I—f^I\ 

(Heat resisting steel) 

^1I f^Tfa ( Starter gear ):—]§C^5 ( Heat treated 

steel) 

f«T5 n ( Exhaust valve lid ) %—%\*\ 
( Silchrome steel), caFR-ftc$*J t)»f (Chrome-nickel 

steel) 

^C®f6 f9f® s (Inlet valve lid) g — caFfa-f^Tt^T fcfa 

(Chrome-nickel steel), f%f®P*R ( Silicon steel ) 

<T| «f® N ( Valve stem or rod ) 2— 

C^Tt^sT ( Mild steel high tensile ) 
( Push rod) g—*rt^5 t)*T (Mild steel high 

tensile) 

f*3Jv ( High tension spring ) S—$t®l 

( High carbon steel ) 

( Gudgeon pin ):—’FftPR tt*T ( High carbon 
steel), <3Ffa-ftc^ c«F>T-^1r^^ N $t*f (Chrome-nickel 

case-hardened steel ) 

W fwtfas. ( Ball-bearing ) g—$t»T 

(Case-hardening carbon steel) 
<3Tt»rm pRftfir^ ( Roller bearing ) g—*Ffa<R 

( Case-hardening carbon steel), ^ 4H<M C3FR- 
$l*T ( High carbon chrome-nickel steel) 
(,T®PPct) ( Case-hardening 

carbon steel) 
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(Cam):—31^ *FfaTC*( $)•( ( High carbon case- 

hardening steel) 
(Cam follower) S—^ tfa 

( High carbon case-hardening steel) 
WftFRT lift (Cam key):—tfo (High carbon steel) 

♦ift*!’ (High pressure pipe of 
fuel pump) : —*rft&-§»T §)®l (Solid-drawn steel) 
vfJ’Pt^T 'S (Compressed air valve and 

seat ) :—<i|*nr ( Copper-nickel alloy ), 

CJlftsR-arijR ( Monel-metal) 

taHtfT (Air bottle):—*if*l<5-§sr ( Solid-drawn steel ) 

•H-ft&ftft* (Non-returning valve):—t)*T 

(Stainless steel), tfa (Nickel steel) 
'el^ N WOTT (Non-returning valve on 

water line) I—c*ri?R (Gun-metal) 
OTtlT §tlSv '*>l^ N (Air starting valve)<&TR*T t|*r 

(Stainless steel), f?IFR (Nickel steel) 
ft^tft^ C^1®$ (Bearing bolt):—tfa (Nickel- 

chrome steel) 

ftrf*Wfa (Cylinder head stud):—ftt^R-caFfa 

(Nickel-chrome steel) 

(Coupling bolt):—ftwr-caFfa tfa ( Nickel- 

chrome steel) 

iMlft*. (Timing chain)tfa ( Tempered steel ) 
HttpR fttftw (Timing pinion): — §t»T ( High 

carbon steel), tfr (Vanadium steel) 

i iTftl ^RRI ftfft*T*T (Pinion of gear box):—$fa[ 
(High carbon steel), t|»T v Vanadium steel) 

ftX (Ring washer) ^ (Mild 

steel high tensile), (Brass), (Copper) 
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•rtfe, (Nut, bolt) i—Ttffcs tfa ^ ( Mild steel 

high tensile) 

•ftfe, CTt®^ W£®HT (Nut and bolt on water line) !— 

’Tfa C*n>fal (Gun metal), f*f^3T (Brass), cfclWPl $t*T 

(Stainless steel) 
(Gudgeon pin bush):—(Phosphor- 

bronze) 

£®T^*I Pr^tfWv (Main bearing) l —(Copper-lead- 

bronze), (white metal) 

(Bigend bearing (Copper- 

lead-bronze), (Wt^> c'Sf^psr (White metal) 
t| lT*rff%s (Thrust bearing):—( Copper-lead- 

w| 

bronze ), White metal) 

Prcrtf^v £*t«l (Bearing shell) Ufa C^T* (Gun metal) 
fapSTtfils ^Bearing cap)Tfi (Cast iron) 
3PT S C^® S (Cross head*caFfa-ftc^*! tfa (Chrome-nickel 


apjt^ (Crank shaft) 

(Cam shaft) J 

(Through tie j 

bolt) I 

(Piston rod) 

(Rocker arm) 
j? (Rocker 

arm shaft) 


steel) 

* 

(Drop forging high 
carbon steel), 

TOfifa *t*fa*T«f Tl 

§)»r (Siemens-Mar¬ 
tin open-hearth or 
ingot mild steel) 


(Cylinder head cover):—4*1* 


(Aluminium alloy), ^ti *Tfa**l (Cast iron). 



<?!% ’ttft <£H«. 

(Motor car and transmission) 

c*rdfc*pr sst^rtf^ ftfiNrftw c\ *i1% w 
*fai c *rtfo Ffataf®r ’TT'ft tfare «tlr^ i 

»rt wrb *tTffa tTto *rtt* i 

(Rtfo ’ft#! ^f*R. C*Pt*-C§fa T1 
(c*K§m) i 1876 <st: *rcfrl ^ 

srfR fejirc i «t: ^d»tr «*g*rft* c*it3?t*T 

WT ^ ^d»1 *H^C*»T ^T x f*R I 

f&Rtfo (Steering wheel) :—Ffa^s tatfirc ^tfcll 

?rrffa *rfa*w *rfarfcs[ ^r?rc i tatfw aW& wrc 

»kw ^tfw ^*msr fai> **i ^ix^f i fcstfas ^rt&»r 

*lt^ «irre, fhrtft^ ’tiff 

’•nr* i 

fcapn:;nr nfe Ft^nr wfro ^1 fW ^prari 

*rr#f star® w "tfc 5 ^t«f stF N , fast* 

^i f*rf^R, «rc*r*rrt "ft*$ jpr fror* *ut^c*[c»nr *w afrfa ^ i 

<2fc*f®rfa *tW£ ( Propeller shaft) :—ffafir TO 
«w fwr* tot »rct*rro*tft w x §c* ww* nt^ 

urn i *w;^( qfc(irw W3foT*r»i»r «rtF* i t*\ <w* 

TO* ■iTOjtar *Ttt* v£)?F srttw *1 < ^rtf%^T6 "riv TOTOttTO 

a^Frt *r*ri , »m: 7 T *i w *ff#r fes>-3)j> *t*i fwi Ff*rat5 to? 

«TCTOTt? TOt*f? FM (pressure ) *1 I 

ftTBt* (Rear sale) :—WWI? ’•IR'ji?? -tfap 

1??T? ^jlwiwr ?t?l *1fr? f*TO*? ciffl TOtfa^ *fr?i 
sfatfs <*Uto i f?i?i? frol? c? *ifipiCT ^?1'*?, pfrrtc* 

,jiti- -V ■ 
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C>rrfo STNvr 

i ^fapr* iwt* wfr s c* fro c^r, 
stn $stfTO* ’ff^r *irotw <rctc* i 

5*1 5Rt«fa* jw< ’ttffr ^st* ^ to i itft «f? 

\ftTO *m '5$fc 5 t *1 fal f%H ’ff^NS 5 C*T I *if& 

•fR^eHu vffifa firsts ^Jl^c>ic^ 


No. 96 fsan c®t ®rt ^r 

*t*i firat* 

^•gi^in JpSfif (Transmitting the 
revolutions of the propeller 
shaft to the rear axle ) 

(A) —Sfc*t91t9 "ttVJj ( Propeller shaft) 

(B) —5t$f% fafare ( Driving pinion ) 

(0)—fwtil ( Rear axle ) 

(D) -3Ftf§sT 3§5j ( Grown wheel) 

(E) —fW ( Road wheel) 



?pto v ( Clutch ): TOt*R to WTO 

ftfe *ftvi «rtre i «tft *ri toi *rs ettfr 

Hfro* s*t^ *tc»re to >kcto wi «ro i 

^Rr M ^Rrro to $15 •utwnr Fff*m *ft %t*\ 

RRga ^R*i ^Rr fctf ^ri ^ i u&strc $15 mtreTO etf*r^i 
*f**n ftvti w*i ^?i i »rrtftr eito itfo fw^r* to Mu ’ttft 
sRito to, 3Ft5 *tjtc<s®r *rrre «rrre stfari fro Rem* 
^hsri sfs csrfc JFt$ s$c»ra to ^fro* cwR? 

Rrftsro ^rr^rresr «twt* finmr *rcRjcTOre toi 

itffr Rrto etTO itv$t sfro <ro i Rtto 

^f%Tl *w **tr *i i 
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toPT 

r ^r«i W5: m nitron Fttor* to nro nro *t& 

mtroncn srf*m qftcro *?, nw* tot *t& c?ri? 

ntn *rt?r w ^fircsnr c^r-rfv «rcnnt* -rnrjcfe c^Hr ni1 
nt^ $t?%i nt* i 


No. 97 fssr i fwfcsfrrat* ** *&tc*wt* vhr 

(Differential gear for passenger car) 



A—3Ff%J{ §$5f ( Crown wheel) 

B - 5tfWsf *TN S j> ( Propeller shaft) 

0—PrfTO ( Driving pinion ) 

D—C$Sf ( Cage ) 

E—f&PTtsfnirpsT f*|faTC ( Differential pinion ) 
E-n*, JTtt® ant^CTO »fpp v fe ( Off side axle shaft) 
H—fast* *lt§® (Near side axle shaft) 


fwtrafan&t®T fttirfa (Differential gear): -fait*r «rjt^ron 

-■fffjri?* nro ct ton f*rtor fair vn ntro /st^rro Iwrrcfontn 
fntor *rcn i nt^t *w m cnfrfo -nrw sfro* to ^ 
«tnto i fiut* mt^ron ^ w *ro to m nto®* 

*5*’$ CTtsnr, ^cn ntft ntoi nt? m i ^fwcnn nfton 

«rcn»rfff it* j\ w to* 'srjt^rocn* ntqjro Ffat* wf»p® 

<rtro i ntfr *into \to* to, ntn tofr fitow fw c* ntos 
cntre ^t*t* TOto* wvtt nfc n* i *tnto ^to* 
to to* fron* ft*i c* nfto cnrc* sst*t* 5t$F5 nrato* 




c*rtfa owt 
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No. 98 to i c*rto ■Jttfhr atos tot* to toi?tsr 
( Gear box with clutch for motor car in neutral 
position) 

A—tijfsR "ipFJ? ( Engine shaft) 

B—SFft ( Ply wheel) 

0—fetf ( Spring ) 

D—( Oletoh ) 

E— ?FT5 CSf^tiT Ctfc ( Clutch pressure plate ) 

P—f T5 ’tJ'fCSoT ( Clutch pedal) 

Gl-—«PfTod&*. ( Gear operating lever ) 

H—( Propeller shaft) „ . . 

tot* TO (Gear box) s—TOTOflri’to ^1 
toj «rtPF ftot* to toi ** i ffar* 
TOfS *m tow* to **r*twi *w* 

ctram w *rtftc® m «t*tar* finmt «ttre, m s - 

(i) (1st gear ) 

• i .• 

(ii) C’H^'S f’ttt* (2nd gear) 

(iii) vitas'' f^firni (3rd gear) 

(iv) S\ ft?T* (Top gear) 

*tr$l to vn [ «m* fast* *rrre 

WTc* f*fat* *1 *jT* fwmr *»rl *91 (No. 101 to* 

*rr*tt*rr to ton onpi i) 
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TOtTO trow 

(Neutral):—fait* 'qntttto nfrica 

sito, $ajfrot to stcnm* TOjfo cro wro <ro ai i 
to m njtrero ^1 wfrfl Mk ^rfwt *tfro« ^ N fro* 
-tf% «tc*rTO to s e& c*ft$nr ai i 



No. 95 ft® I ^%t?[ (1st gear) 


No. I *F\& Ptft? (1st gear): -flTO f*[m 

*?\fr fn^rtc^r Iro *itfr % sfro to w «rtftt 

toi sfrro to ftTO tuTO vn ati to 
A and H fnfTO, D and E fafara TO TO I $* v fTO* fafroft 
«tcw* -rtfjtor *ic*ro «ttt froM c^rta i 



No. 100 ffeai I (FTC^S Pt’Sl'S (2nd gear) 


No. II CTO^>® (2nd gear) :—f*TTO fTOl^ 

CTO® ftm ftw, C*J$ TO f¥ro B and G W D and E f*rfro 
TO TO I ^ TO f*tfTO CTOt* *ffTO*f ^ 

'TO^J at ^1 I 







c*rtta lift 
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No. 101 fcar I ftwfa (3rd gear) 

No. Ill «tf fsfSt* ( 3rd gear ) :—it fro* ^TOl 5*5 

C and F ftfro «D and E fafTO TOf TO I frfTO 
exists iffew tows tow ^ i 



£ 


No. 102 fcST I H f^rtlT (Top gear) 

No. IV N, fifrhr (Top gear):—iftfhr iffam 5^^ 
sfat* *s ftTO ^*tTrafS< f»ro fc*r N fault* fro farfro C, fafro 
D* to *$*i ^farc TOjfor ^ «tt*r»rr* toj&* 

c**fai$"R TO* sft*l iftfr* iffem 5*5^5* TO i 
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to*. ^f«R 



No. 103 fasi tot?rf*R fa¥fa *1 *Tfa ftafa 
(Reversing gear or back gear) 

No. V tofafal frfafa *1 *rfa fa?rfa (Reversing gear 
or back gear ):—ffcltvr TO ’TTSTO ^%1 

tow* to* st^wi i $* x f«R ^ to cstcs, tot*^ 
totcss wu «rmr* to& ^ to \fan ’ttft tow* 
to sc*r i 

Note :—f*rto A w f*rto H-4* TOWtCT fnto j *itre i 
tot*^ tors srsi J fatoTO TOttsfc ^fssi A and H fatows 
TO WTO TOl *S I A f*rto C* to CStlS, J fato ^TTO 
tolfa to \toi H fato, A fatowr to \toi «rcrots 
to ^rtoi faw* to 5t*rm i 







(Fire extinguisher) 

1. ert©e ftrattwr 

(1) cere '^pptflkstrre (csm etere* eg) 

(2) c*rrei ertfts (etf^-r etew* eg) 

( 3 ) ft. fS. ft. etere* eg) 

( 4 ) ft « § (CO a ) ( a cere etere* eg) 

(5) et« *tt**t c^te *rft*r 'e c-ssr ^ee i 

(6) etft eg Fftpi I 

(7) ^urte ettei> i 

2. srtetcg fa f% ^rt^e etc* ? 

(1) gtce^s v ei c<rmi erfa e^n ^ftra ere »w ftfte 
enret* c*nre i 

(2) ^ftre *rf*ere sri stfae i 

(3) ft^e nftete ^n vrftte i 

(4) a? *fftere ei erftre i 

(5) sje ^ree ^fe^ ere *tfare i 

(6) free wi ftf eftrer i 

(7) exr&teY eref-re *$rer i 

(8) $cef Se gftr *tcee s i 

(9) ^fee ere w ftfte etvttt ^srnre eflfee i 

3. ertw fa efass ^ce ? 

cewre *ipk fare* etee ffaei, erete Eft efface ettace 
erere ft* i ^e v fee« free efte ee eftei ererc efetft fteftet* 
fafte *mrfl eftro ** i ewt— 

■ jgt. 

cete* errere etfa ^Tftet* etvn efface cwct etee fft*i 
Hcee— 20 
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Ttfa izk crm nft ti vw Tt* ^ 

Tt%* ^rfan tct totoi *roi 
to tRti f% 'Q $ (CO a ) TOTfiftsteTf* <«rtf%c^r ^tfw s&ct i Tft ti 

«1TCT ^1 CT CTft **t*Pf C2f TOT Tt*1 *T C’Sf Tf%C® I 

4. fe*r*flfa ^rtsc* fa. 1&. fa. ?n *rtfac®r fa *fti 
^far? 

^ ctto «ntfa* vto^^-to ti ca ttot 

Tfa1 *TT C& Tf^F® I 

5. fa®r fa $rt5^ ? 

(i) G^s-fa (Foam type) TRt^tCTO Tl fBfe 

( 680 tfm Tl lg TT^Q) 4Itfa5 Tl ^mfrfiftf nt^StCTO TCT CTETOT 
<srrot?t TTO TO! (35 # C 40”C Tl 95°F 105 3 F) falrtfl 

S5*1 TO I 

TOrcfr^Ttr Tl fBto (680 arm ti 1J *ff^s) c*Tt T*i> 
ti ^Timfr Tt&stcro tct c^tc^^t ^nprflr tto to (35 # C 40°C 

*1 95°F 105°F) farftfl W TO • 

(ii) C>TVn 51 Wffa'S (Soda acid type'! :—Wtfc&tT 

ti (680 arm ti i| *rrW crrfarft Ttrorefc 

nt^stcTO tto c®im ^rotft ’fro to (35*C *$r® 40"C ti 95°F 

105°f) frorr^ri to i 
^•rr^r ctft TtTfa^fro ^rtfac®* ^tcro-fB^r i 

(iii) fa. ffc. fa. T1 ^ft?rfa«r Stt*r (C. T. C. or Pyrene 
type) :—TtTOT d>j?*1 C3FT9tt® ( Carbon tetra chloride ) Tl 
♦TrtfTO (Pyrene) TITO I 

(iv) fa. >3. (CO a ) TrtT-TtTOT Tit 5 ! I 

6. T*t3Tfa fa fa «rtrotTO1 ®ITO!TO 

TFfins^ toj ? 

(i) CTfa ^ffSTt? fatTO ^tfTC TtfTF® TTTO C*fc TOTtlt TtETO 

^fronr to f®* fa* *rt**mr fcrtm *tfar® to i tto *to wtrotr 
vrfar, c»^ TOtwrr «rr*rc mfar crtrfcfa toi Tfer ti i 
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(ii) nflvnr srfaro i 

(iii) *rm C^m *Tfar® I 

(iv) *t* ^f%*i (w«r *t*i), «j-nmr , *ftF5 

**$W ’tft* f%faf*K fS[f«1 i 

(v) m *vra <wr c«t*rr* ^fai cfcl ^f*r® 

■*$W I 24 *§C5 25 Kg /cm,* (350 lbs Jo") I 

(vi) c^t^t fB$q iircrc fBfc* 

mw nlw 6 ! rfm ^S» *rtm ft-rtai wru w c*totj 
^pt^ft v*m «i<n c*fn *i c*rci 

f^sn i 

(vii) f5j. fB. f*T. ( *TE*f ^t* ) *RT <t* 

*ft**t *finrt, 'estfa nr«p-rc=r *rfar® ^rfi^r* *t* ^twi 

c^rfBt ^i *mi d?$*i c?m$® <^5 *rw ?f*r® 

i 

7. c^t*r 's cartel wtPrw di^f&^i|»rt?r ’tmc** 

(i) ’ttfar *tm W C«ttt*=6 7Kg./sq. cm. 

(90 ^5 100 IbsJa") | 

(ii) Tf^C® *rtw - 6 *$r® 9 fafrf* (20 30 *fi>) I 

(iii) C«FCTT WTO1—CW® *tfM1 

(iv) ffo® fn^f *f%fl cwt *r «rt«c=nr Btfilflrw 

■ftfwl «rfcv *rfc® c®ti> ®f*fl *rrf irs i wtfttt^ 

®T%*r «tt*rcc® *rr?E® ^11 

(v) *ft *rc? ?m stfac® to f®®wnr f*r.«. 

■^fjt^ s rf% ^n i f^r. ’frr^ c®m ®m*i *t% 
^ri cm cwti ftf$*r ^^prfB^^tt^i? f®®* <&ti oti^bi 
^ rrrf^rs fism *$vs *f*t *rf% in 
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■gfc yrera fkw»r r 

No. 104 ffeis i c»rtvgt ^r fi 'f ro fetfet 

( Soda acid type 

fire extinguisher) 

A—*PJ ( Operating knob ) 

B—( Cap ) 

0—*IPl C*l# ( By pass port) 

D—f^Els ( Spring ) 

E—«it*S'5w‘6 =T55^T ( Outlet nozzle ) 

F—'aitft® (Sulphuric 

aoid tube container) 

G—*G$lT>nt C^llf ( Water discharge port) 

H-^rt^nr OTrfsm 

jffsrcMsf (Outer container, sodium carbonate 
powder solution) 


No. 105 ft®,I CWt^BI ■WtlfV ’ B frtl*t ^WlT 
( Soda add type fire extinguisher ) 


A—5R (Operating, knob ) " 

‘ B-^TPf (Cap ) 

0—’tPT C*Tfl> ( By .pass port) 

D—ffel\ ( Spring ) 

E—SiJTft® 18^1 (Sulphuric’ 

aoid tube container) 

f—' onfarra ntfcsR. 

(Outer container, sodium carbonate^ 
powder solution) 

v N$ 9 f ( Discharge pipe) 

J—•RW ( Disoharge nozzle) 
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tot* 

(i) *ft5f*i* d?t « 350 m^'G TO Wt* $$ (lbs./a ") I 

(ii) ^r^^rnr - 2 mm (gallon) 1 

(iii) C3TO=»90 100 nffc'a TO *TO (lbsJo") I 

(iv) tfsrt cn« - 20 30 ^ | 

(v) C«ri> f®^cm - 4 ^5 5 fnfafc 1 

<? rt«i TOrt* *srTOi*fa s— 

(No. 104 w 105 f53f ) ^nffa^TO *f® nt$*S t|n 

ftfm® cntntTO 1 fnfn'stra* yr* to *1 to cnfern fnffo TOtt*fB< 
n* TO*r (A w B) vrrc^F 1 

^TTO*fBs 5 JTOF (A) TOT® *1 5 t*r TOlWfiW 

dittos TOb* flfor (ej «rf3ffl TO, fBto* TOfa® 

fafnstt** cnffaTO TOtot& nrfcTO nfn^nR* (F) m*rr fSrftri 
nrc »rcrt TO*n ®T$ro»rt$® (CO a ) mm ^fr ** 1 

^ TOtcror TO*r cntf®TO TO*wfc nr&ro* fafar® nn f^n?r# 
■*rt^*r (G) *1 cTO' tG) nfcn fapt# n«m (e to*i J) *1 

nnTTO ns 5 35 ffal 'ftar c*cn *Tfn* n$r® TO® 1 nncro toctwr 
TOnfSl - *1 totor to to *T% ^TO to nrofB 
^Tsre* ffa® sjfore ** 1 

toct* to«(* ®$cn f®OT ®Tm mm nror 

TOl mft* mfc* 1 f®®* *$c® to mfmr ijfc* nl 1 

cm fcftn ^Wtr cuf^'^rt* :—{No. 106 

f&ar ori?) ^^a^TO *f® mtas tin ftfro cnmtTO InfnTO 1 
fnfaTO** to *1 ®m cnfctn ftfro m®n ^ ®rm (A B) 1 
TOm mn cm mfn* n^TO nro (C) ®m m miNfnft® $TO 
®s£fc$TO (E) 1 

TOrrcfifc m*n (A) *1 fft* ^rr$*i mm ®f*cn *ti«H 
Stft *$C® 3® 1 ®f*OT ftsK (KM? TOl ftCWH TOT* ®T^ S (J) 
^TO (E> *%r® TO^i 1 

fnfnTOc^ nTOrfa®ttn *ry( fw* ^ttcn Mu $to* 
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erCTftN&'fl ffctTO 


fro . fit* *fmr ^sjcfc^m ^urfro *r*B Ti' 
^rrfftffo *rr§m fafars vr, ^c&tsrft* *n fafa'Stre 

cm *rt> Tl *rr&m fafera *rc*nr ^ firkin *rcw 

»»w cm ti cm w *rjt*i cco a ) tenit ^i ^ 

mm men cm *i wm (C) ^ ffai ^ cro ^t% 
«iftre i «fc*tm to cm H^fSc^ 

^iwt?ftnwr«!i? Frftfwt? cm mi mprc* Frfwi Fm 
ti mm to rtn *im ftfwi m i 
No. 106 ffetf i <?m t$^!ik'©^*rta 

A—^*it^l3* arreegj ( Operating 
handle ) 

B—Wf ( Cap) 

C~cm Ttf?? ^T* W ( Foam 
discharge nozzle) 

D—Tf$ «TPl C*ll1> ( By pass poit) 
E— ^srnr ^RcS^m (Inner contai¬ 
ner) drifts *pfc 
*|#5t^ ( Acid salt or 

acidic powder solution ) 

F—m&t? ^s^|=rr?r (Outer 

container ) c«TR *rS *11 m^Tt^T 
«1#Sf? (Foam salt 

or alkali powder solution ) 

G—'SUltni m ( water mark ) 

H—^RTf? T&TS WTft® 

( Openings for 
acid of inner container ) 

J—Itm '®t*F N ( Rubber valve ) 
K—feR ( Spring) 

Note :—(i) - 2 « I 

(ii) -16 *nrm cm i 

(iii) emt^r C«rfc=200 lbs./D^ I 

(iv) c*b C*K«t- 20 ^3 30 ffc I 

(v) C«ft ffcfecWJ-4 5 I 

(vi) C&I-350 lbs./CJ" I 
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8. srf® c*rtwi 

35 c^t^r nfwi f*fai crora §*nr 7^77 

Tfjt^ 37 firm 7tf*7 *$*i 7T&7 i 

^717 fa{%3f7re ^1^71 7f7E*I (cylinder upside down) 
TO»rfl *4 fwi «rrrs ^rtre c*T7 7Tfa7 *%z*> «% 7ftt7 71 
(2 3 ) ow ttti *rtiH f77W 7t$t7 71 i 

No 107 fo® I C^tfsR (Phomene 

fire extinguisher ) 

(lJ-'ajf^^Tsf (Outer contai- 

ner ) c*FPl ^ 31 ^nT^tfa 
*ff&5Til ( Foam salt or 

alkali powdor solution ) 

ViriStsrfOf ( Inner 
container) 'snffo® itf^l 
*TfSg$T<I ( Acid salt or 

acitic powder solution ) 

(3) —c«t® n *1) ®fsp N (Lead valve) 

(4) —^rrsr 77eSl7t7 sire 'sotfas 

7tf?S slTfa 7f9l ( Opening s for 
acid of inner container) 

(5) -PFfi Trfoi oFpfwrei 

CSt7 *1fl < 'f ( Flexible hoBe pipe 
for discharge of foam ) 

(6) -Ilf'S ( Stand ) 

(7) —CTfsi TtfSiT S$7f? 7®7 ( Dis¬ 

charge nozzlo for foam ) 

Note:—(i) ^Cl>^7t7 WTtftfS- 34 *fJt*H (liquid) I 
fii) *^7t7 * 270 7IPT7 (froth) 71 C*TCl I 

(iii) C«mt7 =*200 *ft&S *07 ^T7 (lbs !U") I 

(iv) C9K7 N ^ C*l> = 60 W I 

(v) f^t717 * 15 f7f7& I 

CTstf*rc wW* :—(No. 107 fan 

C*nt*i) I 47p\fl>^*T!7 Tfe *rf7C®T 71 %Tf7 , 8t*|7 > 
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(3) 35 ^^tv5 ^ttr i 

fas* *$zv *rrffo® ^ ^i wTtfnfl^F ni&srs fafar® w»r (2), ^rf^r 
c*t*r ^1 'srrt^tfSr fSrfarss wc*w (7) 

fafnil *rc«r tot cvtt *1 c*rci jfk itfm ’fit’i (CO # ) 

tariff w i ^ -nTtc^nr csmtc^r ri Fft*r c*tr, aF*f*ren»r crtr *rt$c*ir (5) 

raw (7; rtn rtfrr rtre i 

'srtircsre ftut ^r im crt^* «rf^Ti «rN»rer sffafa:* 
fame* c*rfa mri n infon fa?i n rt«*i to 

r^n , qtrR ftfari nr i 

No. 108 f^3f I fa. <>. fa. ^fl ^TfafaiT *Pt3tlT 
'©t$*tt?T ( C. T. C. or pyrene fire extinguisher ) 


A—«i*ttnil5? 9ft'Q3l ( Operating handle ) 

B—*rtwf%5T Tl ^firesr cSSjrl C3PM§® frfo ^Itn ( Pyrene or 
Oarbon tetra chloride filling oap) 

0 ^5?3T ( Discharge nozzle ) 

D—3rT*t ^1 *TR CTlifa ( Brass or gun metal 

container ) 


s— (No. 108 ffiu ert* ) ^ntwfifc qtoacanr (A) *rc* 
^ cfc $ 3fC TO (D) fasra fa? «ittoi fnwrfar to 

rra^sitr (D) <r*rtcrfifc (A) <rfrn «Tt**t r? i Affair 
i&tt wr (C) m\ *iwi cemrsr ^raprifi r^cfc^Tcro (D) fasr 
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vim 

a^i® *mifaa ai waa d>$*i c*rat$® atfaa a$c® ate* i -srtarwa 
a® $c*r*8j* Rt®taa fam ^Tf®c® aa i 

*tt^f%^r vim ^fai^ita aai artaata ^t%® ai^ i v* ariaaia 
^ttaa ®Tt'«^at^5 ^fTt*T (CO a) foarff a^ai ca cata w c*\Vm 

^f® a^r® *rtia i 

ca cm <srr®taa §*ta alata u^flft«$na anata ^faro «tra 
*iwn 30 ®ra (30%) ^rsaa ®t$«r<pt§® ana (CO a ) foatat 
a>a i 

fa.'S £ (CO a ):—af%®-§a -sft^as §tc*ia fafaaia, fafaattaa 
fa®a ^taaa arta 700 *$t® 750 lbs./a^c^atca ®ai *a i 

fafa'Qttaa ^ta fcn ®f^a x area* i Sa ®t^a s a^faajm atara 
car^afat ai caftra at$a atai arai fafaattaa f®®taa errata 
«r$afa arfa atfaa a$c® ^treap i ^ arta 

vl*&* fcaa aT^ai faat^ai ewa i 

caraaR atfaa a 5 fan far® *tca i at«wa artaatfi* aas a*faal 
fa® arfaca t 5 * ®r®t®rf® at«ai at^ta i 

9. ®ififfaan ^ wtfa? fa ? 

®rai ®tcaa ^afaarfr i vrfsrftara $aa ®tata wtfa afaca can 
ata.^ftfan ®taia «rffar c®* ^faran §aca ^ftc® area ai, artfaa 
^Ire ssfat® «rfw i 

^t?«1;—®tai ®ttaa ^afantfr i *rftf%n ®tata arrfta a<*at4 
mtfnatafa ^rrfaiar s^fa* ®tnta fa^® a*ta i ca$ afart atffoa 
^azaaajfafc®$a$E® area ai ® asaafa^ ai $a % f=raa acarfr 

•(Ignition point) C^ft^Ta ai I 

10. C®fa*T C*raP x fe •ITW an atfa (Davy’s safety lamp) I 
"3fa afaa 1 C®fa (Sir Humphry Davy), cwfi Wa (Safety 

lamp) ai faataa atf® ^rrfaafa mm i 

faarfaa artari<artaata arfa ai atf®a atai aita fafa w\ 

a$aiatr*i 
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tern ^f«R 

wmv fcifi* «w cm mmr ^ wt^ 4*«rmw ifjt*r 
^rrpfl $*tW *rK ’trt»T (marsh gas) ^1 mt* VJW (fire 
damp ) ^r®Tl I 

(Davy’s) *p ii^fg ^1 ^fg 

Wtfa* (A) fin mi I firm* trt^ TtW 

fim* *lfis ®i*ra *^*1 rtw fic^TC* ’TTt’T 5tf% &v$ 

mtff wtfir (A) c^w *fisl fas* 5%i *fir «k«t 

fiw *tm wrfa ^rfirai w *tm *tfire fire* 

*^fe*fi*re*s *i<t* *tc<? c*\$ mn *Tfi«* firm* 

iJt^ *lll **Rf*SCre (Ignition point) C<ft$t$ro cw *1 i 

firm* *tf*m Ttf^? 1%^ 5j%i s$ s *T*tar 

SifilFS «|1T^ | 

No. 109 fei I £$fir>T OT s tfe *TfM (Davy's safety lamp) 


(A) —'^pTfa Sftfa ( Oopper wire gauge) 

(B) ^tCR[ ( Glass chimney ) 

(0)—■nfsrets *rr«* WTB'Stl ( Fire place 

of wick) 

(D)—*ifc ^ftrct? «.* *iftcw ft** ^Tt^ts 
Uftfl ( Fresh air inlet for lamp ) 

(B)—■>|ftF5i ^sjc^l a» Ffal (Wheel* 

for regulating wick ) 





<35WJt* 

( Electricity ) 

fafcje, :—^R TO1CT* OTRR I 

*ri wrfr, «irtr, wRf, fRR ^TOtfro $? i *trr 

wroi, w. cwrt'IV, itw®^, orfroi, c^tR-r, cfefroR 
$*jtf* *ri w i 

*rtr tor to* •jrtfl ^ii. “*nt®rRP wrfro* tor 
c*, nrt^ tor ’•ns* cv ift ^t*r® wri *p *rf**i *fro 

TO3«i «rf%* fcvw ** i *ifar ws* Rtte **n w i ifr* 

TOR ^JW^CT^t*T (Electron) TO ** I ^t*R3fa 
( Electricity ) ^R I 

**C«R TO C* f«RR fcvtt ** TOtC* *R*I Tt fa* f^S, TO I 
TO** TO ffal C* f*§R ttltt TO fiR^TO Tl 

Pr?[J^ TO, TO5TO <SRt5 (Electric current) TO ** I 

*rr iri f*$R ewtfas to TOtre *tfira1^ 

( Conductor ) TO I TOR TOI R$R «RtfTO *tfCT ^1 

TO^fC^ ®Rff?Tfaf s t ( Non-conductor ) <TO 1 

FTTO pTTO ?1 fosifOT Ft*f (Electrical pressure) 
TO, ^R 4*TO* (unit) cTOjft (volt) TO I 

f*$R «RtflR ^3TTO 4?TO ( unit) (Ampere) 

TO, *1 TO TO fiRl CT fa$R TOTft* **, C*ft «RtflR 

^rto* «rjR{c*rcrta to i to^to* **w to tc»i^1ifaTRf 

«plun*t> ( Electrical current) I 

C<®t«f>f*ri>Rr TO^ptHJ—TO1TO «rf<R CSR&ftfcttfR 

s$5 <®r, tow nfaft* w frof&w* *rf*ss topr to- 

«ttRP I ( No. 110 ftu GRpr ) 
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«tc 



No. 110 ft® I ( Voltmeter ) 

A -♦rnrsrfw? suffice ( Permanent magnet) 

B -C^mr fisp. ( Hair spring ) 

0-*WlCTtI Tl ( Negative wire of dynamo ) 

D—( Negative terminal) 

E—vffsrjfa Bfafwtai ( Positive terminal) 

4 

F—¥T?RtWrf^ Wrt Ti v5t? ( Positive wire of dynamo ) 

G—Olfi?^Tt»i ^CiPt ( Besistance coil) 

N—( North pole ) 

B —cm ( South polo ) 

: _-\gtwrr5i 

term Tl FIT Tf%TWT toct I TTI 

c«t*mm FtT cnwm^ ti Tfrotr tti t* i 

<*ut*ic*t¥ta *i<r* , rrr*rcnimr 

fa^fC ^f ^fB GT^T ’BtOTT Tfrffa 'SfT'Tl fSfE’rf&CT? *rf^5 

Tfti y R TTI TttT I ( No. Ill tBai C^tT ) 
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No. Ill I falM’* ( Ampere meter ) 

A— *INl*ltC«rt» ( Permanent magnet) 

B—C^fTHf f^R ( Hair sprir g ) 

0—©tfl^rorni ’ll irfa ( Negative wire of dynamo ) 

D— StWtwr* 'OTJT3 ^1 ( Pcsitive wire of dynamo ) 

N—c*tt®f ^1 ^5* CT3* ( North pole ) 

S—sffaft C*tt»l ^1 ff’F*! CT3* ( South pole ) 

ftitorer w:— c3pi 

*rt%rrrn^ ^ai^cmr?r i $*1? 

cwro'fc ti *rfa*rr*r wi w i 

<s& ^ <3rfwlrt^T 6 ^ 36 s^nr <sW^ 

^SttfRT WT firm <ST?tft3 wi. STTfa** 

<iw *&t^c*W* to* i 
*fir *rfiRtfta 

*ffir*rt«i wtftre wz *tfiratfhr fodfop 
i>Hre tou I 
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36 5WT ^ \5tlT ^1 36 *WT 6 f & j gft Tfa ^ 

mn *rt^t* «w c«r *rfirett«m c*t«f ti 

^t«n *rtu <3 We^f «w ^ c-afwfert^r i 

mtEf* mtT* (Tart«f Tl carf^^rt^r ( Resistance=R ) 
TO | 0 TO *tf*^t$t (Good conductor) C*$ fafro* 

CTfirlrN *R I mi* *jt* W fTOtm ( Cross-section ) 
C3 feft* *tf**tf1 ( Bad conductor ) c*l$ fafTO* CTftteH 
c**it I 

7 \^ TO$' «ft^T mi ( Resistance ) *1 

cm *ft*l *1TFF I 

*Jt*l W f**t* ( Cross-section ) TO *$E*, cm ( Resis¬ 
tance ) 'TO ** *tE^ I 

^Tt'T »W faW (Cross-section) TO ^ *$E*, cm (Resistance) 
TO C^ *$E* I 

m*T *W ftm ( Cross-section ) ^5tm 

TffTO C^t^'Q ( Resistance) *Tfoc* I 

^ ^ 16 *** WT? ^TE* to cm 10 ^ 

16 WTOM* ^5tE* ^ 10 *fl C^H cm *$E* I 

m to orfri ^e 5 ? cm to me* i m to *rmi 

*1 *PF *^E* cm 'TO *Tl%C* ( Greater the cross-section of 
wire, lesser the electrical resistance; and lesser the cross- 
section of wire, greater the electrical resistance) I 

&8TE*ft C*lE*nr Vftlflw «!tPF, &SW *H%to *tfTO 

cm* Ttfw5 *t%* i 

(frSjfTO (Electrical power ) • —vi| 4 ^ **E* C* ^PlW 

**fi ** mtw ww to I **TO1 

*Tf*nti 4 to* OTtk (Watt-w) to i Ff*r ¥ffnm 

■<j1»r N fr (Volt-v) to i mt* *tfnm «n1^cmrti 
( Ampere=C ) TO I 
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i >nw *i $fcf=n>, 

PlW! OTtS ( Kilo watt) Vint CWM OTt& ( Mega watt) TO 
vro* *1 i 

1000 'S*tl> = l f¥c*n OTtS I 
1000 fac^ri Ns^tS -i c^T'yft OTtfc i 

tow wtfe c^rc^'Q *i Pfoti 'sstfc 

■c*n^a i 

iiw ^rnp*rrr?TTO c«t*j]> fwi «*! <n^ ^tS *? i 

■CTOW&tOT TO ^fe’T ^«lt& 

i 

■*" wfHPW*=(^rfwlrta (^ " R ) * 
wKtrt’srte * c*f«rfet«i - <?®t^ (c x r * v> 

-r (^rfwfejt^r=^rjt^cW?r (^ - c) 
c^tn&x 3 utnc*mt?r-wrt» (Vxc=w) 
wifc**oi^*lt-c«lqfr (w-v) 

wtfe-r*= «ut^c^t 3 r (£-c) 

tc*rffifajt*r •rtosrtir ti c«t^&-wt^*ratir-OTti> 

(Watt*= W) I 

^td3T*1> e^Iji^d^tST (Ampere — C) I 
<^t^(E.M.F.)-d^& (Volt-V) I 
(^rfifljt^r - OT s (Ohm-R) I 

1 %OTfU*Jt«T in' «tt^^tir=746 wsfo Tt 0746 
33,000 »tt? f*rfsi& *1 4500 ftfetW- 

f?rc®rt<#m *tt* ftcfa& v cwrfsrojta *rtOTtir) 4 
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’Starresir ffcw»r 


1 ( Roughly ) 

- tcvrrf+jm w' i 


no c^dJir 's is 'wrt^Wonr cwtrafcta wtai 12 
GVtsjcfor Ft^ Iff® «rt^v5§t 


110-12-98c»t^ .\ R 


98_ 

wpi*tv 


98 -r 15 - 6*53 'SJJ c?rfafcjt*l I 


5t& 500 NS^rtcfe^T ^TJtC*^ 5 *r*fctS tfqtfe ^5 
5 x 500 x 5= 

IO 00 10 

125 + 10 = 12 5 Wife *wi I 
1 WtCOT *tlOTfeT-FtTO f**ltCT* F* 4 1 

1 ^rtas®r *ttwtir-cqfem f^mrsr*^ ^tf^Rr w 1*3 «*tfc 1 


60 ’JJtWT *fts?rfr=60 x 4 = 240 fi**rtCT$ 

w& ) I 

60 ^jfces*r •tT'Wf** 60x1*3 - 78 'OTtfc (CTfrt*f fwftsH* 
W ) I 


Note :—1000 Wl^-'srf'flirnr ( Watt-hour ) -1 unit ( 

uwlfr 9 ^ *tin 60 wtaw 

•ttOTtanr ^s&i Ttfe 4mt* wi *rttw ? 

1 f*r *ftwfr=746 **fiJ | 
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fail* 

9 *rhe?t?r=746 x 9 *6714 «rffc i 

60 *i}^rfs - 60 x 4 - 240 I 

.’. 6714 + 240-2715 60 Wfa8*f *ttW* fa’TfWC*^ 
*rrt**f asftc* | 

t 

220 c*\*$fc* 2f& 60 *tt wtanr 

f**rta*A Ttf w to «nt»rc*m?f <2fc*rfaR ? 

60 x 4 - 240 8^ I 

$$f5* *19 240 x 2 - 480 *vt1> i 

480 -r 220 = 218 *UPTC*W* <RT5l I 


ioo wrtcN iot& ^ ^ 

*ftwfinr?r 3t& te#rfJS'4 <?itfa, iot& 60 wtefar w 
220 to ^twfOT ^rttc^ *^ri 

4RK & ^rsrsrtCTTtC^ FtiTtfe® TO ^ 

csrrhr <sf^rt^ir ? 

ioo ^tc 5* iof5 *rw* .ioo x 10 * 1000 «*rl> i 

lf5 CTtfrCT* 746 '8^r&, 3lN «rer-746 x 3 - 2238 'STffr i 

60 «*Tctar 10f5 *T 9 .60 x 10* 600 «*T& I 

nwra wv —1000 >e*tir i 
to— 2238 i 

5?tf^r to ••• 600 i 

c^-3838 *?rrt> I V. 

C$1 ^5 5*i 7 5% (nearly) — 300 Wfc (nearly) 

C*Tfl> - 4138 'GStfc i 

. *. OTTtCTl ^ •Ifeit* - 4138 -5- 746 - 5*54 

*6 ( nearly ) 

^ *tT'8?m -1*5 Kvtntni *twnr i 
: *£tc4i ortfo nf'etftr-15x6-9 ^ •tt^W i 

i-j* .•**> 

r—21 
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No. 112 fes i No. l ^ ^ 

*TC'frfc*ri* ( Lines of force in a bar magnet) 

N—5l< C*tt*T Tl C^!P ( North 

polo ) 

B— cnm ^1 'ffa‘1 cw ( South 
pole ) 

gTO (Magnetic lines of force ) C^ft 5 ! ^0® 

c*tt»r a cwfvr* svfon nf^^tcw 

tnWC*rffaf ( Invisible 

magnetic lines of force ) ^V >[! 

^4 C^Tt^f (North pole) ^T® C*tt«T (South pole)-<41 fw& 

artzfa ife wim 'Q cwtra i 

No. 113 fins I No 2*rt^n N W s .C^ r t*r'f 5 lj^ST $ ■!!■(* 
qjt1tCT& ( Lines of force between two bar magnets ) 

N—stf c*tpl ( North polo ) 

8—3iTS*J C’TTST ( Bouth pole ) 

N-3< c’Tfa C North pole ) S-*rtf§«t c*ft*r ( South pole ) ^f5 
c«rr*r *^r® >rrfe«r c*rm-4* 

wtf-div *tf® *njtpri« ^ toi ^rrts i 

No. 114 feu I No. 3 ^C^rtSTS^Tt^tC^I^T (Opposed- 
magnetism ) 

No 3 

N—stf ( North pole ) 



^ ■ t 1 i 4 1 

OPPOSFT) . ff/icV) 7 i&m* 


No 2 
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<^f5 w*np *tfro»r, cwr ** 

■^JtWI 'Q *TT* ^tiJI C*T*lfa I 

No. 115 ft® I No. 4 (Electro-magnet) 

*i ftw*r fsrar *rr^9 *wg weenr $*t* 

■divttft <®t* i ^ w ffal 

^w^g^ arctfa® 

^rfc*r srtra gw *tf 

«W[ nn, sms enm 
(N) wr srrs *rtg*f ent^r 
(S) I ‘fofS^r *1*0 WW «RTf^® *W1 ^ TOWRT w 
rag *wg g*w i 

^ **1%<W >TC*Hn<S (solenoid) TO I ( ftl* 

fam 358 ^ts c*f^r) 

vw raw ^tsr® fra 

vm* ^ w^ti wo $t*i^g^ ^ix**i> 

ml^s *pfro gBwf^ppni fefi tot t 

^ tow famfte ftw &rog* w$tw to«i Tts* ^«rrra 
famf}'® ot (*i< enm *rfg*r cto) g«.*m *wg -rf^nt^ 
<®f^ *rf%w i 

No. 116 fi*3 I No.4A (Electro-magnet) 

^ "4^ 


No. 4 




A—•*¥„!> «rhtr?J«( C*t* (Soft iron core) 

(Battery ) 

0—(+) dfcti? [positive (+) 
plate ] 

D-ftnffc*(-) Ctfl? [Negative (-) 
plate ] 

+—■TOjfa '5T* ( Positive wire ) 

-faniffa IT* (Negative wire ) 


fci ^i *tw »w TOmw v • tv* gw 

if 

-*pft<. TOV1 iRt? SpICT '5^**1 «III4 m I eft* 

,^t4® gm "ttftasn i 
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toi w c*rt*t* w*t 

^fTO <3>t*tw P’P ’fl $OT^cSl-*I7TTOfc TO I ( steel > 

*1 t^vom fcrifr $w<* %ft l 

No. 117 ffeai I No. 5 **Xf\ gW ( Horse- 

shoe permanent magnet) 



M c*rm *$r§ ’rf&r mm ftr? jw c*r^it=F 

( No. 1 lUtTOtta T3 ) I M *&vs ^ 
^no^R c^n to i *jwwcta $$fB cntwv 

w^ft wti’fft «rtTO5T* cto i mqv ** i 

No. 118 ffcai r No. 6 & 7 *rttTO v w. c* 1 < i 

ill 4 •^14*614 j[ Lines of force surrounding a conductor ) 

t 



.^t^twr wroifef 

9vm.fr i ^jtcti 4<rc cv|t5T i 
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No. H9 fr® i ^ aii»T 

( Diagram of switch board of a dynamo or generator ) 

l_®Taf x eij or|i{ ( Doable polo main switch ) 

2— fTF^Sf ( Main fuses ) 

3— ; ®t5 ( Negative wire ) 

4— sSTfir ( Positive wire ) 

5— »I C*Tfa ( Double pole sub-main switch ) 

6— {¥§5? ( Sub-main fuses ) 

A—«nr^c^Bt? fifttf (Ampere meter ) 

( Voltmeter) 

P— 9 tlf*n> ( Pilot lamp ) 

B—(3r9C*ri>fa ( Begulator ) 

N.E.—®rftf 3 nT* v t (Negative earth lamp ) 

P*®*—( Positive earth lamp ) 

=«rr< ( EARTH) 

Note:—(i) If leakage to earth is taking place from a 
positive wire, lamp N.E. will burn bright and lamp P.E. dim . 

(ii) If leakage to earth is taking place from a negative 
wire, limp P.E. will burn bright and lamp N. E. dim. 
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Wfat* fWI ^f*R 



No. 120 fcg I VtSTHtWi* *Ut?t*Tt*r 

( Switch board connections of dynamo 1 & 2 in 
parallel) ; 

$mfC?| 1 ( Dynamo 1 ) 
vStTr^TfOH 2 { Dynamo 2 ) 

1— Ffa *f C’fm ( Don bio polo main switch ) 

2— §C^?rrrsrr$«rf9 3$5 ( Equaliser switoh ) 

5— Cs^sj tV3»3f ( Main fuses ) 

S&5 ( Equalising voltmeter switch ) 

6— 'Qfllf ( Positive wire ) 

6 ~f^C^ SiTHf ( Negative wire ) 

A1—1 *K StTRtPTMr *JJT*lC*J?rrif ( Ammeter of dynamo 1) 

A2—2 ;r ^9mc*rr^?0t>[C’1?rr5 f?&H ( Ammeter of dynamo 2 ) 

EV—CST'CfolJf? < Equalising voltmeter ) 

V—CSfsjSfsifcTS ( Voltmeter ) 

P—«nt" p t Jl’ilot lamp ) 

N.E.—farfttlSqpwSirW ( Negative earth lamp) 

P.E.— nfsrfiN $T«f *IIW ( Positive earth lamp) 

Rl—15R ©Tifsitcsitil C*«Csf5T?r ( Regulator of dynamo 1) 

R2—2 m ®DRtC5TT< ( Regulator of dynamo 2 ) 

j_—«rK (Earth) 

Note:—(i) ^sVs fsire* P.E. 

(dim) ^TTtM N.E. (bright) I 

(ii) ftt’tffa N.E. f^V (dim> 

^rriM p.e. (bright) i 










No. 121 j Electric bulb ) 
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(1) cnt"^ ( Lamp holdor ) 

(21 CTOTfWI? ( Bayonet joint) 

( 8 ) |*R ( Pin ) 

(4) ?fffof5I *fC5*T; ( Platinum point) 

(6) 5t*i. *n •'crf^ ^frfJT *[< 

(Vacuum filled with nitrogen or argon gas) 

(G) ^1 tfK$4 IwfPrt? (Carbon or 

tungsten filament) 

*fxt**r ti <rtfo :— 

srtfeltOTT, *rr*fa *i ft?rc ’tjtt ffew TOm *rc*fj «rrre i 
fn^c^ra ^Jtn *i §fn i csisstra ? ®rwtlRi* ws 
croittafc to*® (2) *itre i $ftp* 'STSfT R*i 'St* %P* 

fwc^p ^rrRroi %ft§ i ^jtc*ni ¥T«rnr ^fB ?rtfifcrfa *ft**i> 

(4) ^*1 *lft^ l $$f5* Wt* fa®rfpri> ( filament) I 

'sim? mi w *»R^i*f n 

*flCpr *rl ^ ’fare m ssRftii *t$e* i 

3400°c ^tus 3500°c-4 ’fRrei ^nr i *w astern WJ fwl 
ni$m *1 «t*f ^r ^ c*^ fcss 

^fsc^T wft»rfa f%f%?r*i ( , i 

?&$' :—£rf% wr*ir* *1 *rr$ mtPjjre k && *rt$& 

l&re* mi m*\ c^lt «*fti>*. whri wr ** i 

^ftraftsi ti c*Rft*i?t* ditf *fcrl m *rt^riftr 

C*f* 5 **TTT*n:‘ p r^rnr (heavy amp.) C*fs^rft«flr Rffl *f* I 

^ f*z*i wr (ferfB* w tfaffa) to** wtctt c *r ’fjtn 
*1 «rft? -»ntc*f "rtf ssf%r® <tpm *iR 

?mjj $$fB vfl^ai ^i m w w ftfori i 

*rfefc* *1 cWHr wh wnr f*^=i Rwtp 




328 TOfiK* toww 

to i tom fto *rfwffa wto, fsa&tm to ftoffa wto 
<ro i fttorm to* ^3 <TOTroto w$ to 1 to *1 
toto to «jw *1 ton wtfo to wfto *1 *1 f*ton 
to 1 totow to c* 8 ! fwtoi *rfe* 1 
cwtw ^te:-«twtCTi *1 cwrofct* toi 

&& Tfn*& CTOtwfrfa « Cto^tofa q&tf C*$* WtCT I C*$* 

wft* *rfwto wrtow «tto wftm to-c*ftw to i 
to-oi$* ^5 ^ tone* «rrtow «ito *rrfa « *itto to 
c* toto ^ tow ^c® to 1 ^ ^ww 
wj^fwtft *wi to 1 ^ ^ toii einrtw* ^^tfr *rfo 
ti wi to ^ioti to 1 

c*n£w PpSws—« ro wto toi Ttto tot h?ito c*wJ 5 
< 3 TO 1 to to*re fro 'S *wi to i tow f*tw 

wtol *1TO Wt§* 'Q toTOTOW W wfarl TOW I tom toft 
c*rtftto *1 tttotft* toto tot to wftTO *mi to 1 
to toft wttoiw *fl*n, ft* « to 1 fato ^mitot qi^i fosfft 1 
<2fto to to wfero ww to to cwi to 1 tom wto ^rsr 

“Circuit breakers" or “electrical safety device” to prevent 
electrical circuit fire. 

ftsto sifato to*l :—%$$ toro toito ^rto totn 
^1 ^ to ftftrcw *1 cwr* st^wt^c* to TOto ?%w «#- 
ni?to ( Short-Circuit) TO I «ft-tofwifc* TO tow TO I wt$E* 
*j*r *ry$ro c^lt wkw, tow *iw *1 tori qfew ^tfro 

*rtfwr$ 3pt*r *wi "to w$fi w to torctfTOro tow wro 

*tew w * «to w* tor® wi ntftn tow wtoi wirr 1 
*rrW s—towfan rtcw'wtn* ton *%to ton 
*ro< cto ^BfsTOi wtcw cw<rt^tor to to *ro TOcn^r to 
«wtowi ^5 c^t^w orto 1 wittto to, cTO 

TO'fr wTc^ ton «twi TO tTO tofaj cTO?r «tto twtor 
<<rwi to 1 



329 


btj'WTO s* f®rc^FW ftwffa * 

TOfik toss $^c*r"ft toh cto nfrerttn m ^sr^ttm 

< Conductor ) W ftfw m ’KtTO TO *rjm fell ( Dim ) 

fbri ®*fro i 

cTO TO *i trow ^ti? sfaro c*\$ TOw* TO 

*m**f *rfef&* m fwffa, TO m fro* *«prrift vr TOct •, TOtn 

cTO cto to TO ni fro* TOt^t wn w fro i cTOTTO 

»rf^ «w cto toto TO ^$5 <TO rtc® wrft vs 

TO-cn^ ^Bre *in*ni ^ *$V5 *w s *f%pp[ cn TO** TO ni 

fere* ^tcs TOtn c^tto TO *m**f TOmre «fer® qtfere i 

•Sf TO-cn^ ^tBre ^firai ^ TOren TOfefc^B ^ htvs 

*rc* TOc* w*! toiTOt TOre 1 

\ * 

TO TO-CT$* *W % TOTO TO« TO TOTO CTO nfwfc* 

■sn nre TOre ai^r to-cv$3t ^$cb* srtre TO 

^TC$ I *R* <*«F % TOTO *rre« TO^f «ijw? cto 

^1 *TO TO TOtfS TO-R^f TOfo$ ^CB* 

■ntre TO' w^nrcs 1 

TO-TOlsfc:—^jtfetCt Btf«K f vitoi ^t*r TO-TOft 4 TO 

«tcW 5 f 1 to^toi * mrMire to ^1 trm 1 cto— 

^rrerfo cjm *rc ni ^1 TO-TO£ feTOre&r$*« s *$?i 
TO *rw$ fen ’ti TOtn TOm TOrfhr *tn*&re to^uto 
fe^I TO^S ora ^11 

TO^TcTO *trec«N cjm <?fl| *$c* *itnTOt$W ^n TO- 
TOcfor «ttTO nl ^&fe ^1 TO^rfnmr *fpH> njtfctffre 
TO^rt cto^ %tvs <rrre 1 TOtflr® TO?*^ ^\us ctt&n *n «ri 
*$&\ Btf«f^ ^IJt wto fifct* ^t'® <*itre 1 TOtfr 

^r ti *3< Bt^ ^c»r ^1 * tfe-TO!> TO*& fen TOai 

-cwn njtWt *$fs ^tcn^ TOir® onf 3111 to^TO TOn*^ 
TO croTOtn ^91 TO TO 1 TORBtt* fefln TO^T I 

»j|frtTOrt ( Short-circuit):—’ffefS’T TO^ ^*1 
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c*rrfo, Wl ti ^f?r c^R crfir&rrwr .ffai Tf^rt 

frttfBT *rttw* ft fare *$*\ TRftfc i oBRtwfrfa 'o 

Tjf&tS 1 ! *ffwfifa *it$5t tri Ttftr ^ri trr c^R 

ft$ T*R T1 ^finn *| c*R**f CTftr&R? 31 *|ftfl ( Without any 
resistance ) ^<*1% ftwfa *[f&n TOT ft^Ti c^R *rtf-4Rr TC* 
ftfsr® TSRtC* *ri>-*TR s f¥5 ^ I 

^ "rt»-*rfti%lR w$ rtr «iTftc^5 «cr *r**tt* 
-ft^ ttcs* c*ft tR *rf* tot c*tcto« toj *fftr tostw* 
i «*& *rejftT fc*rc*R wv «rftR* ^®nr *tfwi iffan Tftev 
*fft?r v 8 c«Rtwl?tt Tf WTtorR f«3wf?i ^Rgf% %& §*tfcT 
V\$F5 *ffw I TtffffB ^ ftf Ti^S 31 T5RflT *9 

^st^r *trr TftT i ctr ^ ^tr ft'Sr tbr ^fwl tR « 

*TC«T *TR C*ft *tC3 *R Tt *tjf*t (Gap) *S RR TtCTn> Tfttf® *TtR T1 I 

( Incomplete circuit) S — : TRfrT> ^ »ft 
f&*[ T1 »lrtOT W CTR fR *R TtfTO 4TS T?R fteTO W Tl 
TjRftTtR 3TR1 ^5t*T **H ^i R<R TJtfctfr Tl «R3tWl 

TtR'fc Ttft* ^*i ^tf^nri, «^tr Tjtfrfr ti wfiRTertro f^f%m 

^tpiwfc^pf# $1.1, $*x& -m^ trt i 

*Tt?rf¥& ( Electrical circuit ):—TJt&tft T1 

wRsrtwi 3 &>b ^e^rSt TtcTE^s «kr nfaflR ssR fa*nt% 
*rftR TRfafc T^jitfr trti ftufito w ft*i ^nrtf sjt^rfr ti 
^tRtRlrs RfR, $c*i^§*jr to i 

^t^*rtC*n dynamo) J-^'StS^TfWR f&5&R «TtR nt^"=11 

(i) ^JRC*^V t^PS Tl §>f^F CTT5 ( Magnetic field ) I 

(ii) 1V5 ^R3R ( Field coil ) I 

(iii> ^Rt^[WF|T ( Armature ) I 
fiv) ( Commutator ) I 

(v) ^fTR arH ( Carbon brush ) I * 

(vi) ’sptTR 3TR f^* ( Carbon brush spring) I 

(vii) TrfTTTSff CtfasfT ( Carbon brush holder ) I 
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Noteaft* i *it*rsrFfare 

ft®* c*r nmi *rt*. 

’^RfBf^STP'T (Continuous alternating current) I 

D. C. ^ ^t9*i ^*rfa *<rcnr *rr^*l 

^^r-R $rr*pT3 waw '■rofriroflfc stro nfc^r ^i i OTTffi*Jt*r 

“tf^S (Mechanical power) 

■fft 5 ( Electrical power ) *rf ST1 *rfu I 


a .a 



No. 122 ft$i i, 2 & 3 (%5T& cw faftrsF ^c-r-pt^ 
( Three cells in series connections ) 

srfe C^fST—2 cst^ I fs*t5 —2X8 = 6 csT^fc 
A—■nfetfo C?l!> ( C^5. ^1 ) ( Positive plate ) 

B—CStiS ( C»IS X ^1 Jifal) ( Nogative plate ) ..,-.-. 

1, 2 & 3—^n?tfr C**{ (ir6 «CTW$t, ^TB ^ti ) ( Battery caWtaadV/Qf 
hard ebojite, glass or wood ) 



No. 123 ft® I No. 1, 2 & 6 ^Jtfetft ftftcW 

(6 volts two batteries in series connections) 

(i) 6 OBT®[5 *50 ^TTfrpft ftftCSJ 12 c*1«|t *ft«*1 I 

(u) ^Ttfcrstftf«c* VRW m ft* «rrc* i 

(i% *fsw cvt*t5 ft* «rtt* wjtarcwu vr%*i tnr» 
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fk®r*r |a(fira 



Na X 2 4 fsas | No. 1, 2 at 6 CffiJ ^ 

¥W$<t5T ( 6 volts two batteries in parallel 
connections ) 


(-) (Negative terminal) 

B — ifllTfa WlJ (Air vent cock) 

0— CJJfff (Cell oonnector) 

D ~ (+) T >fafayf?f [Positive (+) terminal)] 

Note e 6 PBt»p6* ITflmtOT 6 

C®T*l te *tf«« <W slfB vfjtfrtfU ®um*Rtt* nt«»1 | 

No. 125 ftat I dtew VtWft* CJlifsPF faw 

(Fundamentals of a storage battery) 



Charging. Discharging. 



Charged. Discharged. 


No. 1. FT# (Charging)*- 
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(*) arrcs *rfra Tildes w* i 

(ii) fejfcs wfini ^rR’s *rttfs «ttw i 

(iii) Ctft (A) 5$C3 C*!S, *TTCS ^tW *f55l <M 5 S •*}» (Lead 

sponge ) S[tc$ «rfWF I 

(iv) *tM&5 ctfc (B) ?$c$ &$ v *n*iwfc *rrra «itt« ^froi c®re s 

(lead peroxide) 5$UZ qtC5 i 

No. 2. «J«f Ft# (Charged) :— 

(») *mfa*S TT%1 f*!5l 45! BftfT? wW *f55l %l stfWfa* Wf 

(Specific gravity) 1*250 5$ra 1'280 (ct«l) CSTfJJ^f 2*3 

5$C3 2-5 55 I 

(ii) C?tl> (Ej (^"tg (Load spongo) 55 | 

(iii) »tf$rfS5 CflF (F) C5TS, *1T5®Fflt$5 (Load peroxide) 55 I 

No. 3. TOF1 (Discharging) J— 

(i) *rfre «ttc* i 

(ii) fsffcs «5TST5 ^irs 5tf$c3 *rtc^ i 

(iii) f^C-nt©^ CSttfa (C) C5T5,"»t8F ( Lead spongo ) *ftc® «TtC5 -TO C®T5 N Jtfqwfc 

^fsjrs *rrc* i 

(iv) cetera (D) ( Lead peroxide ) 5TE5 «W WS- 

arwwi sjfacs «rrc^ i 

No. 4. f®5fFt#^ N *fet3T *fa (Discharged) S~ 

(i) qT*if$sfi* *mfos ^f»ral fan w ac*m «w 5Tf^5l f*t5i *rfc*ifa* w* 
(Specific gravity) 1110 5|c® 1*150 (rT^tPftW <$8) 45! CST^S 1*5 5&S 1*8 55 \ 

(ii) ClflJ (G) CT5 % "5g ( Lead sponge ) ?R 5$5| C5^l C®l$ s 
©51 55 I 

(iii) nfsrlff^ C?f3 (II) C*T® N nT5*™rt§® ( Load peroxide) *5 5$5l C5 s tl OTO N 

ntsiwfc vn 55 1 ^. 

No. 126 fb’ii) I ^ luv^hl'g ^f^SRT MC5T 

■^i <^t?r (Soft 

iron disc or soft iron core 

of armature body ) 

biotic w vnTO c5|V*to 
Wfrfirc* %im c*nr 
5TC?T I 4&R*t ^ WJ* C»fa *Th5 
**faP® ^fWl «** 5R1 I 

«m Slt^r fcjtf"^ (armature stamping) I 

*tw <m ^rj stfro nn -it vjtoi *rc«r fru- 

*c*r ftjj ti *tfci qtt* i 
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mtTO fTOT*T 



No. 127 fl^f I Ffa TO^[ TO 5 , 

(Lines of force in 4 pole dynamo) t 

4JTC31 5{< C*it*T >Tt&( *Tl^ «W X 

faro *fan i $cn*cti-TOTOifl&f %*ss TO^ro 

TOlftre TOTOffof *Tt^, ^ s C¥l*f ( magnetic 

lines of force cut-off) *farl TOt*rTO fcwfl TO Tl *FTO I 

No. 128 fcar i d. c. 

cwsrterSt^r, TOW»rfa ^cro?"* 5 * 

( Two D. C. generators, coupled 
in parallel) 

A&B—110V 5 ^& CSRforift* ( Two 110V. 
generators ) 

o—nov-sur**! ‘nrf^tsrrer (nov. 

lamp in parallel connection) 

d -nov. csrfe* ♦tmrr^rm inov. 

motor in parallel connection ) 

Note ’*nRtCTl A & B 110V. teltft TO I ^f5 TOratTCl 

•trotro to^-tc «jtto to nov. bsutfi ntfesj liov. 
TOjrft to i rtfls tototo *m*it*rm *it«n to i 
cto :— 

TOsrfCTl A&B—15 fTOTWffc ( kilowatts ) 

15 X 2=30 frotejtf (kilowatts ) 

30 x 1000 » 30000 ( watts ) 

30000 'Wrtfc-f 110 CVfnJ-272*7 «ljTirc*fTO (ampere ) 
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No. 129 I st© D. C. 

<Two D.C. generators, coupled in series) 



A&B-—5$fl> 110 CSHtCH^fff (Two 

110V. generators) 

G-110V. «m«*t (HOV. lamp) 

D-—(Neutral wire) 

E—110V. ent^ (110V. lamp) 

F—320V. CSJT^^ (2L0V motor) 


Note ‘A’ & ‘B’ 110V. fyfa* *W*"TC W 

i ^f5 110+110* 220V. ^ 

^ *m (D) I eirr*^ C&E father 

I 'SfefB 110V. 

(i) *m**1 On T&5 Wf s ®nt*f E C*I$ to 

b? weft* ofi dk w 

*tf%rffa sn r w i 

(ii) eurM E* ^5 f3fcfrt*J 'em D fatffifo ^tOT 

^tT ^T*f I . ■■' 

(iii) csiT^T ‘F* ( - ) W ( + ) rt 

■«fit^w»r i TO, »rft 220V. 

(iv) win d? fw liov. f%a fen •utp^ 

TO % *!t^ TO i 

fwtt*vtoratcm 

TOstts *i fcjpR ^pii TOfw 

^ftn »n^ ** s cTO to TO>i toirto TOvfc 
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fa«r*r 

*$?ii ^rc»i r 

^r® ^rf^rfB^ *kpr ait-t *w nfafifr ^ ^1 ^ta9*fc 
crt* *rfe^ ^5 c^tc^, fag ^tran> fa^s ^ crot®rifa 
^1 fat’ffN ^5t?f fai^tfifa arff m 
fafasl «rft*r i 

C^C^rfet^T Tl fa^tW (Regulator) S—«tT3Tt^=T ^TSpTfft C^TtC^T 

^*RT <RT®E*n>RT *r«tfaf&^ftl CTfCTfrlOT ^toRT btfj ^r ^fa*r 

f c 

afafrfa '*r *&ni .^^StRjt^fifa fara* ^ *nfa ^rfan 
i fa® *n «rftw Tf^rRr >rsnr afare to *tql 
ssfafa farito fa* c*rfa *rra«fe qftw i 

ar«t«ifrtOT ^tnr?r btfj ^t'5t^c 5 r afa&rfa afll ^i, %wptl- 
fam gw -rfa *fari fan m *i c^ci?^ 

*ft?rt TO i 



»«. V* 


¥' '■•'■■'■ 'j*• •* 

■ No^WO ftH). *t)HM*| PregCT WlUK (Parallel 
system of lighting) 

» 

■ ’■ 's' 

fatftift(-)TO rtfl *tni$ «mtOTfU5 falWl .TO (Current is returning 
to dynamo through negative wire) | 

/•tfafal (+) TO ^n *f«rfc ®fwtwl *TOs TOfa TOt* *1W (Current 
Is flowing from dynamo through positive wire) | 
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No. 131 ft® I *jjtirtvrt»r ( Parallel connec¬ 

tion) 



A— ( -) att $T?RtC*m fifca (ifaln negative wire to dynamo) 

B—(+) aft StSirnsrl ?$ca (Main positive wire from dynamo) 

-v *, 

0—5Tfafai> 3^5 (Oironit switoh) 

D—«i) |~*i (Lamp) 


Note—-TOftfc ^ c vsm *rc*f f^ifs *rjt**f *Dtrot*r 

astro 'Q faro c«rro i f^j*. «rro fafta n<*i ffai 
'stFt anmsf*i* nw ro ftg «itw f 

STJftro »1CT uw <®TOTr -^tC^ I 

No. 132 ft® I faftw ( Series connection ) 


l^/7T\~~ 
e _ 



*% ^ 


A—nfsrl5^ (+) an vBTa^rrcsrl (Main positive srf 

dynamo) 

b— fstc'srts^ (-) an anwTtft* to 

dynamo) 

C—>TftfaT> (Oironit switoh) 

D—Pflt^f (Lamp) 



Note— to^ wnr *f$® , $tro 

^fwi rofti? vfam, ’iTtcTO w fHl 

stro mtft® s$*i roftfc «i< to fti ost»iri>* 
■wr «tc^ *nt, ftftp to i 
ftoro22 
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No. 133 I aat^tC*r6 (Armature 

and field magnet') 


N 

Cur ejfit Ze)ro[ Line] 
3siti\^e 

5 


A—*rm j? (Armature driving shaft) 

B—aff (Positive carbon brush) 

G—am (Negative carbon brush) 

D—(Commutator) 

N—f*F5. spf C*ft*f (Electro-magnetio field, north pole) 

t^S, cmt«T (Electro-magnetic field, south 

pole) 




> Note s—^ s rrrc s n5fa *tft**i> tovw ^firn mm 

tfirfcriftm (D) *tm *m*t1%< <wi «iti* i 

vff^ arm (B) uprc *rr^ 

ftcnffa *tro arm (C) «prm ftflhn 

«rtt*T i 
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' 

No. 134 ffea i v5t^ <&$i *rtfror cW&v »uH 

Tfal Ttftw (Broken wire test by testing lamp) 


A—d>|&{ ®nt**f ( Testing lamp ) 

P—nfafo (+) WTSf ( Positive wire) 
N—(—) \5T3 (Negative wire) 



Note:—^TJfM ^ d>& 
^(1 I cfcfo sfirtc"^ ^ttf| P & N &TO* ffcat ^Ttff 

to wTO ^fro *rfw ®rjt* ,p t to i »ijt*i 

* 

^fro w *tfci *n cw\ ^prr® i 


No. 135 fk5 I S3ttT ^ti>1 Tl 



Ttn Ttft? 


srtfror ffccfcffN 

( Broken wire 


test by detector or galvanometer) 



A—feaHjfo T) *frfsratWTffi>fa (Deteotor or 
galvanometer) 

P—nfsrifa (+) ^T5T (Positivawire) 

N—(-) irfa (Negative wire) 


Note:—fafrftar fit to vfwtpn to trtroi 

i ^tr*! • ^fa*rfc j iU ^iRfaf, 

fsi^rlN s$t* froi *r$cro nfafa, 'em to *ftn 
ftvjwi fro orfro i ffr f^»5 *fro> <ttro ^ 
to w ^tfri i f*r*jr *n ^Rc»i , *rtc5 

*fTO I 
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No. 136 ft® I *t?1 w srt«r' w ftn?*W c&l ( Test: 

for “EARTH" leakage by detector ) 

A—(Detector) 

P— nfM&’l (+) (Positive wire) 

N—(-) (Negative wire) 

E- «rt<(f%*t (Earth) 


Note:—%^car3r ^fg ^rsr nftffa ( + ) *1 %*tf5* (— ) 

*rs i ^faf5 E 
Tffovs ^?T I W W ^ *lfars I *f* 

%^irra* <*rrre w stt* c**t* “^t<" 

fair^f i (?[ >rr*-c*$* « *t* W (off) 

f ^5 “O" ( zero yes «T%*, vfws to ^ 

%*** I 

No. 137 ft® i *rrW wt®i “^rW* Prow G>k 

(Test for “EARTH” leakage by earth lamp) 

A—^rK ^It"* ( Positive earth lamp ) 

B «rK rnt**! (Negative earth lamp) 

E—■’Tf® ^srt’f (Body earth) 

P—v5t?f ( Positive wire) 

N—ST? ( Negative wire ) 

E—’afK (Earth) 

Note:—A 'stt P sstorcr B *uiwr *rf* N 

*rc«r, A B *nrtt**ra *«n*^8t ^es <ire?ttft *st* *ft 
(E) wrffl *fart afP ^rhsr “«rftf" ft vim ** 
^ *rrW A %(, *1 *%n 5*%*, *ijtM B art^ *1 

«%* i 

N w Nn'" %**r **, B *1 fafcfafe; 

*f% 1 *5%*, ^nt"* A srt& *i &m si%* i 
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=agt**f A v*ras B s*TO $W ait^FTC ^BT “*lt«f w fac*<* ^ttW 
to i 

c^*ta ^5ft c^c3f fecai* ^N ^5 c<tt^ u<s tW' n inw ^c^"t*f 

«rrre i 

No. 138 ffc3 I C^*rf*Tto f?§ (Sectional 

•• n v •. 

views of commutator ) •- 



<1) «rr?rcai5rsr gftfc *rpp^ ( Armature driving shaft) 

(2) Ffft (Key) 

(8) wH> (Bolt) 

(4) 5Tf|^| ^if^capK ( Mioa insulation ) 

(5) Tft ( Gommutator oopper-bar ) 

(6) «W *1 (Armature and 

-commutator conduotoc) 

(7) ^fjpScftJtanr *m Tift* *H ^fJOT ^ ( Soldered oopper 

wire on oommutUjr oopper bar) 

(8) sffa* 2Ft"T ( Looking olamp ) 
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Note^TTO TO, ^f& to* ?TO 

*rt^i toi ctototo ^rtwrthn «rvs wi w? i *tfK 

TOt*TO, to *rtTO ^W? TO, TO 

^TOi“R, •towtw TOrto «*itc^f i ^WtttTO to i 

d. c. c^rt^'hrc^ c*rto *fto^ wl ( d.c. 

generator converted to motor ) 

■ D. C. c*TOto *1 TOTOtT® to*£ to 

TOn:«rTO* c*ttto :— 

(i) *tt*fr TOTO1 :—TOCT5TOTT cTOfc*R TO^tcTO CTO$- 

TO*to$*toi TO*i %*s* *it^ 
'®TC r ( Lines of force of field ) 

*fto CTO ** ^1 (No altera¬ 

tion in the direction of flow ) 

(ii) f%fro TO^tRI:—TO cteIott c*ttto fro 

l 

\ 

(iii) Wtt&8 TO^TOI :—-faf** «*ltfw-vCT f**ift^ *it% 'fflirttw I 

TOWTOT cTOiM^t trot 
’TO I Wl:— 

(i) *rH> TOcfor art 

«iTtoto* c*ttfc"R TOTOTO cTO^to* 
to$ *|c* i ^ c«itr® toTO 
’TO i 

(ii) f*if*«r 'fflrtWeK-^-^iupfri on 
tooito* c^tcfrroi TOTOTO crofriwr 

fro i «% c*TO TOTO 
^n <ro i 



(1) C*rm (Two pole main swltoh) 

(а) \5W frSs? (Double fuse) 

(3) *ffs?jir7 T»Hrfwf*f (Positive terminal) 

(4) 'QTft C®!t®..’nt5fcs^ (Over load magnet) 

(5) ( Sliding contact) 

(б) Stlft 9tC>Q3T «W N nfafsf ( Starting handle ofl position ) 

(7) *tCU*5 (First resistance contact point) 

(8) afs&Jt*I ( Resistance coils) 

(9) C"fa ( Last resistance contact point) 

'(10) "csrl CSt^CiJSF f%f»TSf ( "No voltage release magnet") 

(11) fas 3fTf5tC^ ( Field magnet terminal) 

(12) ^rTSWFtlf l>t?fWf®T (Armature terminal) 

(18) srrfflcsrcfc Tfaf* ( Wire to field magnet) 

(14) ^t^FTC? «fl ( Wire to armature ) 

(15) 4Tsfa® v5H (Wire from armature 

and field magnet) 

Note s —% itfww 6, tfrfqfexfa 7-4* $*1* 

itfoM wt*rot* ffe TOWifr to cafafrrfa 

^ c'st 5 ^ 'HfawtUw ^ c**f*i*§*tR i 
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^fC'Q’T 6, 9-4* te*pr *tfer, *ra* 

csfwfcrt*! *^*i *rt*t*Ff*t* c^ll c**f^*nr3T 

^rftc* i 

No. 140 fm i c*rtfa ur* c*rtN ItStir faftm 
( Motor and motor starter in series connections') 




Note:— 

(i) C*fa&TT*l 
I 

(ii) 

(Hi) 50t* (Back) 
*(t*Wt* TO EM.F. 

motive 


A—C^»f (Main switch) 

B—fip^Sf (Fuse) 

0—T>t*fwfsi (Positive terminal) 

D-|ti& 3>t08St (Starting handle) 

B-5W *tE?!‘T> ( First 

resistance contact point ) 

F—GlfliSrrfa W5*l (Resistance coils) 

G—C*fq *tnrt> ( Last 

resistance contact point) 

H—srfaWFf? Tfaftstst ( Armature 
terminal) 

I—«rmroT8 *T^t? (Wire 


to armature and field) 

j—^tuorBt? fv 5 ® •'srrf^n^ta 

(Wire from armature and field) 

^m—srrrffai# *i ^rt* ^t* ^ faf** 


csfalrN *twfe—aiH *1 f*m, vrt* *i m*n i 

E.M.F.arrfcc** 
'hKt*. ( Electro¬ 
force ) tofl Vi I E.M.F. ^t*TOt*T* 
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(Back) e.m.f. i 

*imsf&TtfBr c^f*r§«rcFF ^ri?m i 

No. 141 fcaf I C^t* C*T& (Megger testing set) 



(1) VffC?Cl>® v C^srfC^I^TiJ ( Hand operated generator ) (60 r. p. m. 
500 volts ) 

(2) ^OfC5T* CTWlnfctnnr f*fC*nfe^ *PT¥"R (Negative wire of 

generator to current coil in series concoction) 

(3) •iirr^*T--£J^t 3TC?r (Soft iron core pivotoi on axis) 

(4) c«Mta ^nrt*f CTartafcinra fMlfo fafttSr (Negative wire of 

generator to pressuro coil in series connection) 

(6) ( Resistance coil) 

(6) fatc^ti^ T| vStff (Negative or positive wire ) 

(7) ^f® (Body earth) 

E—«rW (Earth point) 

Ir—STtt^ *fCU% (Line point) 

N—(North pole) 

S -Jrf§*f C*tt«T ( South pole ) 

Note S—^ (Megohm) «■ 10,00000 ^(Ohms) 

*£& 'srt^ap'S^ (Microohm) = lo.oooecr 1 ' 

uq?p t^Tfe^ (Kiloohm) -1000 ^ (Ohms) 

'*& csi’f'6^ (Megohm)*1000 (Kiloohms) 
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«rcsnwr 

croft* wtwte* *c*t ? 

« tor toi sstra^TOra ^*c*itor afifljtR nfritn 
toi to ^stTO* mt? tot i crottTO rorc to ^*croR cfcfct* i 
^TO cror*^ *1 ifrto <ro N cwr TOtt toi to i 

croft* ^rtsri <£f& f*rcl* (No. 141 ftar c*^) • 

(i) to*i> E TO ^fni »*rc «toH> L mro top 

*R^*R TOfl CTOtTO^ft ^frQTOF ( 60 R.P.M. 

500 CTO|fc &TO.TO) i 

(ii) w cfcfc rftz's toto* tor fwi c«t»pi> 

(Volt) csrr R*rirofr TOre tos *rr$tro ro* to v 

TOr® i 

(iii) ^TO*“R TO TO TOc* %TOP 3TI TOtot crotror 

fl*5 (“INFINITY”) <ttf*CT I 

(iv) to f*rcro «rrfror *tro*fc, to* (2) 

*$Yl «fTO® I ^TCsl'ij (needle) TOffire 

(Clockwise) TO cTOtejt*! CTOTO cwftCT I 

(v) TOro csfafcjt* (INFINITY) 3$c* 

\ 

¥lrwfr cjfi *i 3TO c«f*nr tow (4) 

(“INFINITY”) m I 

*t*frofc* l*^cro* c*f*flTtcro *tf**t*f s— 

10*t$fSs ti *TO TOrpfer toji TOI TO TOre , 

' CTO :—20fr *fcv& *fe®T, Is"’ 5 *1 '5x10,00000 

-50,0000 *\ fc**OTi* orfwIjtR i *T$fiS< TO-TOf*rifa ** 

1 CTO«CTO C^ TOtTO ** •n 

TO* TOf®*fR ^•f^pPl^r «fa&TN *fTOl TO I *f^ TOfTO* 
csfafcjf* TO TOtf TO TO* TOffc-K* TOfa TO 
15 201« *froi to 1 
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Pro irmtc^cN *rf%5 ? 

Pas* toj <stf*onjm^ 

\*Pot &m c*P^*r»r irmc^fS^ «rtOT *Prat 

^rtwstv *tt**i> *^* i c>p ^rc*«i>^ Pot* ^^e*rate s 

to** *i*j fw^n c<trc*r *1 Pot ^$*1 *^8*1 **, 

*t*t* *TC*T pa® £*^ "fpf *tP*1 *t* ( Field magnetOT 

excite ^C*) I 

TOictw* *1*1 &<,*(* TO**fcpas *c*c»r «rrP*t* *e*^f 5 «w 

i 

**1:—(i) *ft«fe <*W1*r ( Shunt) 

(ii> PrPf*? <2pfta ( Series ) 

Uii) <£f«rt^ ( PrfilW *tt«fe ) ( Compound > 

No. 142 par i *n* Pps® cTOc*iit?r *r* Fftr-c*tPi »rt^ 

D.C. Wt5f*rtC*Tl (Four-pole shjnt D. C. dynamo with shunt 
field regulator ) -> 



(i) "ft'fc «t*TO*1 #3 ^&Jf£ •TcfrlPtot* PTO**I ( Constant 
potential difference ) nt«Sl ntt I *tCl% »«*t’reftwt 
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w *rfr*r i *if^fB^ 5t"f 

faf *Tfafoi> »rttw ^ftrfc 

*ra ftc’tfifa ^^5^ faftrci ^iu\ i *mr 

^tra'fc nt*& fa«$ ^cn^r w fat’tffa ^twr ^tn 

*nn #i ^tflwstw fflwi «m?r i vr f^rwr 

( Variable speed ) TOWftf.l. 

- * .»■ ■ ■,-* 

Note:—*rffcq (S; c*ftOT «rifirefr nfafifa arw 4 ^sr 

»wrw W «ITC* i * 

(N) c*itw? frcirffa.-^tro arhr 

No. 143 ffcs i Pr^rs? Pf*® c*T 9 C®#fa Ffa-£*rt®r 
Plfaw D C. vsNHlt^ri ( Four-pole series D. C. dynamo with 
series field regulator ) 



(il: . fnflw «twlCTl *$ZT5 ’qFjtotfc ( Constant) Ttcrt <TWt 

Tfai wticwTcw w a&n *fafcd>frtCTr ^tzrc w 

*tW 3(H ftfiw «WTI fa® TO»T *t*1, 
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^t*i ^5 citc^ ti m i ^ftrfc ^flT 1 , 

m tI *rt^ *fcn, ^ 3Tf*r ^ti 

f^fwi *tf&\ i ( f^<ss m ^5pT ) 

Note:—*rf&t (S) extern ^tfacT? 5$f5 arff 4*3 

^wt’l **i «tft* i 

(N) c*rtt*nr 5$f& f^c?r^ ■> 3i-t 4*3 *kww 

*n «m* i 

No. i44ftari *rtf>Pp®5 (T^^t?r *r* Fti-c*tt*r 
D. C. vSt^5rfc*n (Four-pole compound D. C. 
dynamo shunt field regulator) 



(iii) *'*rt&© tsftsrrcirt f**tt**l ( Constant 

potential difference ) *TW1 *Kr I «ttW 5 ITO fwfW*l 

$* 43S ( Variable ) Hot »* *ra srtre’Wr I 

. *tt*£ *sj*t^frnr w ^i *fa&fcfctra *tt*n 

*rf%rffa *t*m ajt't ^n f*f *iwfr *i1wflN w 
mm V*f*fr ri*rat *m, wf*i> mifafr m 
ftcirfito m w f**s *t*OTtc* f%ftn i Hg *twfc 
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(tf*& mtt (wn c^lt * 5 ^ 1 ^) fas 

raattfrh ^fi fatlfar 5ft tfti 5^1 

fafall i 

ftfar -sttt (<mt£i w *r ) traW *r%5 ffafafc 

^fsfc ^5f5 *T5, fas fatfifa ^t5*R 5ft, 
fal ^fwfr ^R5tc5 fffan *rftt i 

Note :—>Tf^t (S) Cfttt*T*itfai> jfcfc tfafa ^TC5 5tt 4*F5 

W5tt^5ltK5M 

5< (N) Cttlt5 <®ltfW& ^f& fatffa ^f5^R 5tt 4^5 *KCTlt 

-*•' 

^51 tt^ I 

No. 145 faa I *t-C*ffa A.C. ^tH5TfC5l (Two-pole A.C. 
dynamo ) 



-,»A—■'«rr?icwra ( Armature) 

( Conductor ) 

<5—fa 9 ! fi* ( Blip ring ) 

D+E—3tt ( Carbon brush ) 

P—8\It*t ( Lamp ) 

S—C*tf5T ( South pole ) 

N—s*tf cnm (North pole ) 

^rf^5tc5t5 £^'d?lc*rtf&5 prtzfa srwrfet*- 

«£5Pt<5 (Alternation of E,M.F.«of two-pole dynamo) I—, 
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(i) -fit% C*H*$ (E.M.F.) 

*ff*^T •& I 0°US E.M.F. “0” ( Zero ), 90 °rs E.M.F. qj fr ft TO 
nfwffa 5 90° ’VfSnrt 180°C8 E.M.F. “0” (Zero) Ttf^T® 

270° nrfrftTO fwrflfo, 270° *pwrnr 0°F5 “0” 

(Zero) ** I 

(ii) 4? CTOMI TO&tTO“R Tl *rfW* 

“fg^fa* Tl 0 »rt^C¥»l" (“Frequency” or “cycles”) TO I 

cro 50 “fap^rfV gi “m^R” gjg^s ^ i 

(iii) “fg^f*!” gl “*Tt$^R” J—VhRttTO CfTTO 2 fwl W 
*fwi, wwrog to rnwrcTO csgfaifc-rc vi ^fro gfeg* 
wto 60 TOi w *fro «tfa crow vhrcftgtg “fg-^wfa” gi' 
“*rfo^R” nr«n gftg i 

(iv) A.C. CJFI D.c. cm W9 

4TO1«R I 



No. 146 ffcar i vt«*tt»r fw fa (D.c.) ^5ftt*mr 
srtgCWfcST fTFfa ( Lap winding in armature of 

four-pole D.C. dynamo ) 
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A & B—Tl ) (Commutator block ) 

0—fs^lfa gft ( Negative carbon brush ) 

D —3H ( Positive carbon brush ) 

E—'^tTS Tf? ( Commutator copper bar ) 

F—t*f3C9I»fa ( Mica insulation ) 

G—^T"*t-*fTPrf*rH ^C^fCST ( Lamp in parallel connection ) 

H—«Ut3f ^1 ^11 ( Main positive wire) 

J—csf^ fiftftlfa 'Strnr Tl »5llj Main negative wire ) 

N—C*rm Tl ( North pole') 

S—5Tf®«i C‘ s 1t®T Tl ?f*F«l CW { Bouth pole ) 

Tl W&m :—(No. 146 fan ar*5) nvp 
'srftra*! ^riTO cTtesre Tfrr (1) ' 5 rfacsi5tOT 

a 3 ? b 31 ? <m ^rttf i 
^itff Tfari Tftferifttr T*rt? Ttar 

<m? i thet* c*i? 

<s\3 ^F*mr Ttm TO firar y\f¥? *rm *RTO (Solder) 

ti toi vu? i 

Wf^FtT f¥ T*(%Srt TtCT«fc SatfW TOT ? 

OTtf«wjl*r *ft«TOr *rjtTOfi>T *wto 'TOcwtto 

v 

ws ^ <?rtfcT Ttfihfl 

orrfa orrt-(E^j.) ^*ra to w toi *itTOTO 

tot «rfc^r i 

•-•> fa ^rui 'srftrcrot* *rf«w*r ^?tsr 

ti Spw&^^x* First excitement) TST ? 

c^ cTO c*rftfa tot TTTO *ffartrt <ro i 

uq^ <3fa^tT (Residual magnet&gip} 

TO I ,. 

faim wnRum* % *rfrom 

toitot v 
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* to i fcvra *rtro fa® toot* **tj fail *fart* *re* fa® 
smTOtfor *ifa ^ w ^tf*-^ fc*rft* TO**i> fcvw 
to? i 

^ k-s<^ ( Constant current):—^OT^tJftC^Tffa 
C?tf 'Q C^fafijtcwnr ^Resistance) c* TO*OT TOI *StTST >tTO *tTO? 
?=$rt*& TO**i> tot *tTO ?7tTOTO *to toi i 

^§lt«fe TOfofaTOf ( ConstaiSP potential) :—TOfa#* 
^OT^tOTtfB* cTO *1 OTt*(cfc«r'>TO *tTO? ?^xtf> *rri>=r1faOT 
to i 

**' •;- * * 

<OTti>? (Motor):—^t*rcj^r*5^ carfare fa? TO tototo 

f^nCr^s i cTOca* tootto *tt? s tfor to *tfa to? i cTOw cro- 

M 

pc?* *1 fas-^jwwifr * tootto** S5tw* tot $OT^fsfa 

«mfTO toe*ft?iot ^rfan fasi *1 crofc* toi ?*TTO<rrro 

TOI t*foii *?* Titfa to ?ro ** i ^r^l§? 

cTOt** ^ttotto ^far* w« e. m. f. foff ** i e. f^i. f. £s5*T 

rtsi towtoot fa? m TOtroft** 

<**f%3HTO ?5p?t*T TO I ^TO? *Tt? $. <iw. 4 *. (Back E. M. F.) 
to 1 

?TfaOPl C^tfT ?1 ^rtirCWNr £?t? Iron core or armature 
core ) :—?TTOTTO** wfo C*ftW *R"T I y?g|N<*T? fa* fa* 

centre* 4?fan® ?fai wi to?, $to? toctot* 

ItfaK ( Armature stamping ) TOT I ^ OT\*TO*®fa *1 
krfat^fa TOJ&* TO TO ?fal FTfa.TO? I 
C»ft*TO$* TO^fa W N fr <TO*C«t* ( Soft iron ) ** | 

’ ? l t *C *r g t * ( Armature ) :—vq?fB TOjcfa TO 

v c#f^t wi to? 1 ^ to**i c?tm toj TOt* <TO** 
ti r ?*i to? i ^ to ?ft^fctt** ?to TO*? to 
*r®r?tf*< *jf?t®n ?*i to? ^ toe? ?=£st?$t* to tot i j^tow 
* 1 fas-TO’TOTrft* *t*j c*?tfa?jOT cTOf* TO! TOTO^l^ 
fa^r—23 
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f&m 

TOt«Ftara ^rt$ai &.H* area i catfcaa TOcastare 

fa^-arfHcatfo aw atfroi fa$ja TOfros ^fror TOaa ai 
TOcasta \fare atre i 

CW-J^F ( Field* magnet) l— a«f C*ft®T ai &5a CTO 'Q Htfof 
cto ai af¥i caa* ^ c*rt»i«f^ Ftfafare TOaa tor ai 
TO TO i ^ c*rt?[«% to teat pw-crow aw TOtaFta \f%Tl 
TO* I $TO* caaf-gaa* ai ga^-CTO TO TO I 

^fsrScfefei^ ai TOtR> 9Ra|tW (Commutator or 
collector ) :—TOtaTOa TOaa TOaTO *W* HTO 

^faata aw TOtaFitaa 3tef& TOaa cna to « <aHa to* a «m 
TO TOtatfa 'TOt^favaa faaa TOrt^ afafo^ttaa fam f®a 
a*Hta ala ( Copper bar ) ai TOta area TO H^TO ( Solder ) *1 
TOf$ TO <TO I 

TOcaFta HRjfca fcna tos totoPt ^ma to Vi tout 
<te cHTTOtta HSaa afaal ^fafofr&ta *1TO TO TO * 

TOTMT ata ai TOta Hraa W alfc*1 ( Mica ) ai TO TO 
ai TOL'TO®^ ^ 1 ^ CTOJptf TO TO I 

fa 5 ^ cSft*.:—atta TO'fc fros aroa fafaw 

TOlV aftai c&fc ajt"H Aral arfac® a$ta i at fa ®dac*r to to TOf i 
®taatcTO cTO ^*ra (aarTOTO#ta) atata 

aaj froi TOa*fc Hta a'farentca ai aaa cata fafacaa §na 
aafeai cfcl artcTO ^mtft to fa*5 aca^a afro, wttfl to 
TO atcata TOaa af®a aw asajs* ^faca aft atfe toi a^a 
TOaSTOwi 

TORtcatar TOapfr caW attai cTO fa&tar tor 

C*t1 a^a ? :—aft cawafcta atro ai to cto fafcra chi ai 
caatoa all cascafcta atTO TOta a*«mta cro^fa^ta chi 
^ pfaia i *aaiw carta ^cro area at^ i 

aaaaa aca arftr® a^ca Htfea TO*& tofi afea TO^wWir 
fa^tar c*h ^firca i 
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f*$T*. 

TO »rftcfc* ^5 fro tototo Wt* c-rt ?f*c* i cTOifc- 
tftfct* to to TO*i nrfe* i ^fro*wf* TO ?f**i *tsm* 
TO? TO? cs\*$*t *tffe*i *ttf* ot ?* c-ri ^iwi »rfc* c*fe 
ntn *itfe Pro *^cn c*?cnfct* *tTOc? *§c* i 

fafew ctot *i c*r^ to\ *fe»r ;—to to 

TOc 5 ** *t$c* i TOTO1 ^fro* *°^§ 

*tffe*i *rtc* i «i*rat* *tfc? to? -nt» TOc$ nrc? (wf* **fr?c? 
^rtm to ) i c*rf? v *tcs TOcnt? *TO* w ^ c^ 

TOic* TOT* W9 cst^ftfct* c*fe cirnr^c* i TOtotci* Wt* 
<mfa* Tl TOM *TT^5J CTO TO**fc *f*Fl *$CTO *11 

TORtCTl ^T CTO ? :— 

(i) ?T*TO*T* vflntfeTOfc ft* ^ 1 

(ii) TOlTOt* fTO* cm *1 TO f*fa1 ntf-nt*f?fc *fet*T I 
<iii) f^S TO^T ? TOTFTO *tf>-*Tf*f*fe *fe*T I 

(iv) TOfetSfrl** fenc* JW *1 wil *fec®T I 

(v) tom* to fen* *toto* *i *fror i 

(vi) to fa*tf*< *6 ^n foitfiM ^fron* *i *$ro i 
(vii) 'GTOCTO^^cni 

*pprfet66iw TOt Pf ^Rtf® *fe*r;— to** tftrai 
TO*i TOfedfttc** fen* 4*rer ** *f**i toc*to to 

fefcfo? *fec?T l nc* TO-n ( hack-saw ) cs? ni ff* fihii agraffe 

-nf*ro TO*i cnrJtrofTOt* to? *t*i to TO*! ^f|*i ffr® 

-*§c* i 

fa <$**. *FtTO* TOT?:—f****l 77 *|h* No. 
.51 TO* fea* flnp i 

sijtTOC&1 TOTO5tl (Magneto armature):—W N fc TO**t 
c*tc** to ^ TO* TO** 'enfw ?*1 TO i 

(0 w«ttTOt ^iTOk^* to cTOi (18 *tc? 20 to* cto) to 

f '■■■•'■• 

200 Wn *1 TOt* TO I v, 
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'Storm* 

(ii) c*rentft n*t$1nwfl* sst* *fNJ»l1 ( 36 40 n*t* tfw > 

«rte*rfr ncffe* s&ro 10 new <**& fctfa *i «rtw i ^t*e*st* 

■n^cfr* *rw awften fan f*< nre* i 

*?JfrtCifci>1 ^ N f^*f5T f%C&*T (Magneto ignition system) :— 
mWPTCfet* *t*J *1 C*t<Pt* U** *^T Ttfr ( Permanent > 
£V* *tC* I 1 * 1 *?* *^f5 Clt* ** (i) ^5* C*im, (ii) *f*"1 C*rf*T ? 
pw*^s*c*tt* uwfte* n *fan cnt*r ^n* fire*?, ^ cm 
-&F5 cnizn* *t*j c* ^ *tc* c**tr «rt*e*5f* fai? ^*t 
<*tre i «tt*eii5t*e* *j*t$*t* ws ^farR* *1 *f*s *t*ff»rc, 
farftR *i cr *t*1 *rf*e*5t* *tt*F s e^* nc* *KRtn *?*i nfc*? i 
^f**i «rf*c*Fr*e* \*t$*i ^tc* 5 1 enf to ern^r w nt^t 
enten* *e*j *jtnRf5^ ^** s CTTtfi* *rt^* Tffifcri ^tc*n> 
**f**l (6 24 ent 5 ^) *^*i ^tot* 

n f*. f*. nt*^ *r* i ne* *e* c*^t* ne**fc 

OT v *^e*? c**s x ^*t* *hr n*rtf*M-4* nfafa^e* 5 ca^ v 

^*tt*l ^.W’ln *^*l ^c<S$ cwntfr n*ftfw-«« ^iw*p c*^ 
nm (15,000 *$en 20.000 ent®^) fevrt ^e* (c^nlfr 

n*t^fn^* ^*?srm fan f*<-4* *ie* wrrn **i ntoF) i *rt- 
fan f*<, ^t**5[ arfn « *?n* *(w *m 

*$*1 fatft^to* c*1^tr* *t*i fntf*^t* carter* ^f**1 c*c* 
om,^ nc*H>* tor *t* cnn,e*c*fr* *1$ TO *t*i 
TO*«fc "ntf ntof* of^tn ^CT^jdrfen TO, c*pfet*i $R*n$T<5 4*< 
*rr^s ^R^e&tcn* *te*r* TOn *nt^ ** (5,000 *^r® 6,000 cTO^)» 

(Induced current)CTO cfcfe*^ 
TTe*^ *1 if^* *t*te*j *rn* /*?t=r 

^C’T^S** *rfc**^c^ ^te*^ *t®T I f*? **^*1 ^fn^tJ5 N 

^tc**^ ^*t* *?c* ^ 78 ^it* *®ri *t*re? i 

»rit*tc*rc6t*r ^rt^rcwtir (^r^f^r^fc^ (revolution) 

ght ? t—’®rr*e*^t* it?j| ^^*t* \t*^ *t*f* *jff- 
csjdit* *wf % ntfBiii ^^*t* c^m *rc*^ 
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TO ^TO CTO'Stff *f$-cTO[& TO 'Q 

^fB *TO c*r?r i 

4 faf%TO *$C®T TOe=rriTO TOFTOW §T$ft< TO % t 

'smn TOwfct? rttoto $^to ^fro i 6 fafaTO ^f«R 
*&t*r «wrtw ftwt* jfro i 6 faftTOw §TO ^TtTOcirt 

ftehr w ai i 

oa^i «rrt *nar^ (ft. ft. ) *n ttttiNrfa 

TOU«i> :—c^Tf C3J^ ^rl ^t^tft 'WiftfcK T1 toto TOftfc 

CWi *fw1 ^TOTO jforl C^^stft Tl TOC»T.sft-CTO|fc 

TOw> 8ro to ti ^rf^*T to i 

^t'stOTfei <^% ftsT *TmU *13 s—p^fa* 'nftflHft 
TO® TO® ^fwl to i ^tTO w to% fcro TOTO 

*tf^8 ^fwl TO I p£W TO#*lft ^Wl CTOl pTOfttfF 

*pTO Ti ft-'*ITlTO 5 ri>t%®F ( Re-msgnetise ) ’TOr® W I 

a p* tow TO^Hft c^ p^ffar ertm f&fwt ; 

*1^11 c*ft®I ^C3 24 26 TO TOT* TO 

f**ifte ft* v$c9 TOf%^ *fwi »itfcr c*ftc»r to 
$TO6ft ?rfew nfwf5^ to *rtf toto toto tow «rro to 
wtot *fwi to £ffcw to TOrft TO, rffc *ft*r 
^fwi ftprfft TO $ 3W& *rforo fcw wraw W*i *fror ^ *r 
"itf-TOftfc *w *iT?[ft& **f?ifc TO* TO? p* cTOreft 
*fj1Mw6l^’8hB s ( Magnetised ) I FTi> Ft^T ^*TO 
TOw TO 4 ! RtflRroft w « TO w ** TO w 4*< ft&w* ert 
^ft*i to =n i 

piC*S *rt*^«l *ffti:—TO TO aro to aiTO* ftew ftw 
TO* TOtt* Rf*$*l TO TO**K%* ft Wft ««fc* 
ft**l ift TOT! 

# pm toIB* fc« f*®i TOw entro ft^RTOpevr 

f^Rf ?f3p*| C*TT»T TTRot CWI TO ^TOI WTO fw^t TO W 

f^nfr^s ctoic^ fi{^ TOc^i wtocf TO^ to i 
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TOfare faro 

/ 

gros c* i 3$ tow c*rfa to 

w wro ^rM'hf^ 5 <ro ^1 ^rf»nn 'TOtre f^St*r 

nftiwn 

$$f5 cTOR TO v£T*fBr* CTO ( North pole ) 4RK 
*Tf$«l CTO ( South pole ) TO I 

cTOi ffefrota :— in** tojto trfroi 

=*tfwi fwc»T % c* cto fro «ro ^5TTO ^r c*it*r 
to to* TOs* wfro cTO to t 

TOrTOI, c*tfor *1 pm Wfr® cTO ffcftTO TO to- 
§TO Tow i 

C*TO s—JWft ^ *1 ftm TO fro pm TO **«l ^fTO ^1 

pTO «t< I TO TOl fwl TOTO *tfwl p* 

*tr® *r»rr^i ttRw ftpn *rro to fro *$*t 

*W$TO to «rfoqii^ *1 ffaffa »ro^ firo &s* Rfosp *fe*r 
^ fW& ^ to* fW5 *tfe«r cTO i 

*1 fro? to *i *rfa*f cror ffefTOi »ft*i ^TtTOfr *i fro* 
cntcTO fTOfe* *f*r® *$t* i to*i ^fro cTO *w f*TO«i 
*fro vfl?p^ cto tfro *§t* i 

*IC*IHW>k (Solenoid):—C*tF* (One-direction) CTOtTfa- 
^Stt* TOR ( Insulated ) TOt* *1 'StC** TO«f 

W! I ^ \tfvw -st^J fhn TO**& TOtft® *sfTO *$- 

«ftra C^TO TO <JTO TO («fl* TO TO TO TO ) ufcl* 
toto torwb to i c*rte *1 ftm-TOjftftTO* fTOr *rr^r 
TOi ftfro ‘TOfil to TOirom *wj toi $*t* p^-cron* 
«TTO TO#'® TOfsTOtCT <$TO> ctom pre nf*TO to i 
TOTiTCOT* TO fw^n TOTO fTOJ«> TOtf^^S TO1 TO TO ^ 

to( 6 ^f5 «t1%M1^r pre TO I <TO TOF 
^TOTH ^ I (Electro- 

magnet) Tl ^5^ TO I 
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fW* 

vn^ ti ^ toAs* vjj^^ fewr ot 

* ?ftp*i onp i ssf%«, ^ arRt^f* stfatett* w 

w i «T5« ■rl^r wa ^tf% ^tf% faft>r ^* 1 * *rw 
$*rntf i 



No. 147 ft® I A 1. JT5G*r®T (Simple voltaic 
cell ) 

A—rel ( Zinc ) 

B—^5T*n ( Copper) 

0—¥r?rt%1l> JTTstfvSfre ^ifa® (Dilute aulphurio acid) 

No. 147 fb’J) I A 2. Cv5f*mT®T C^T®T ( Daniell cell ) 

A—rel ( Zino ) 

B—^*ff* *1 ^f^Kl ( Copper sulphate ) 

0—V*1T* JffsTWl? JtfSfeT* *1 3*1 (Copper sulphate solution ) 

D—ijftl f®9 *TtH (Porous poroelaln vessel) 

E—®nrl3|^ JTP?rfv§f%V «rc t f fa (Dilute sulphuric acid) 

F—>51*1* *f® ( Copper body ) 

No. 147 ffea I A 3. W <&9[ (Dry cell) 

A—?vt* *1® ( Zlno body ) 

B— ejfOlfftfPT C3Ft*T$® fw V*tS5* e* $1 ( Saw dust soaked in ammonium 
*> chloride ) 

C—ft* ( Pitch) 

D—^lWi re ( Carbon rod ) 
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«rarfro frorc 


(pm 4&K ( Galvanic or 

voltaic cells and batteries )—‘TOft^fa Tl ‘ 

TOfa^fre ( dilute sulphuric acid ) TOft*! TO^ ]jfa?1 

*f®1 cTOral fro TOfaft^ ferfa TO TOJW ^TtTOl TOt$tt«rc 
wn mft* w *tTO ‘Wtro toc# *re«i fcvm *? i ftp* 
ftw *r®i ti *ijtTOTO-wi ( wro to tot Toot wttoto ) 
cTOsi fro cro i&rc Tift* *n w ftw ®tto *itr®^ cro 
TOtTO^ ftrci 31 I 

ft«^s to? to TOft^ft* ^rrfa® ftftrss ^otTO 1- 

*\1$% Tl ®tTO^ *Utft® To | ftm Wl Tl ^JtTOrtft- 

w^i ft®^ w to TOfa^fc TOft^ft? «utftw cTOm 

®fTO TOTO1 TO TO 3«TO ^FftOT TO TO TOft^ft^ 
^rfftt® TOsftr? Vmtt to ®TTO *ftr®sr in qtftfl 3333 TOTO 
*ftc5iciR ifjt^ ?t% ^ wfo *it®fe ^tc® *ttot wits 

3$t® ntfro * ®tTO TO *$c® *rtr® to toi ftTO 
TOtft® i TOtft® *FftTO toto to 

'»e^Sli^ (pm ( Simple voltaic cell ) I 

®TTO TO* TO *tftrffo Tl «T«3\5f^jTO (Positive electrode) 

'Q WTO TO* TO *1 N (Negative electrode) I 

w ®f®^ cpt *$r® ft*j* <3*t* ^$*t* *mr ®t*t* to *§r® 

^ftt§Tc«ra TO *tft* ** i ^ *ftt§tc*R sro 3335 ?rttn ®tTO 
toc* *fft*i cro ®w* w* toi « TOft^f*** «rrrfTO* 

*troft*F ft**! ** to toi ^csttflR to toi ft^ 

TOtft® ** 31 ( ^*tf**tfr, Non-conductor ) I *K*t ®f®^ 

C**[ ^C® C?% TO *Wi TO 31 I 

CvBftrCTOT CPI ( Daniell cell):—TO *1 C3OT* TOto^t TOlf& 
®TTO, TOrfB ®M?T *ftc®^r TO TOI TO 3fftFTO 
^?C«I ( Copper sulphate solution ) ^ ^TO ^*f®?1 

^rtftrf^ TOTO 3ff®?1 ( Copper sulphate) *tft?1 3ff®TO TCPr 
to ti ift?®i »tto TO pri ^ ®tro tot ^ ^ 
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fls^s (Porous) ftoi ntfa nt? <to i ntt® ®nrto> ntntoto 
(Dilute sulphuric acid) *t< to <Tfc£ TO 
nl <nj!ntnntn-TO (Amalgamated-zinc ) I C*W 

*$£® to TO ® *n»rfWw «ntfac®s *tnft to tot* 

*rcn *totro nit 5 ! ffttntfB* ^ar fa? ftaw* *rc«t ntto 
ntto ®tnft tore frw *itir i aa*tf ntvtt to 

^ttcstro njtn ®toi »i$*i nrfaftfcto dittos nfto ^ 
to fm ®tm totto ntw to ^ i *totcn *it- 

cyro mtn ’ratofa nmi to* ®to cntn* toi TOto «to i 
c*fto C^O^r OT*r ( Daniell cell ) *K*\ I 

^Itfetft ( Battery ) J—nto°t® ^ (i) (^T ?t 

''OTFFfa ^TtfrHFt (Dry cell battery), (ii) Wiri>CTO(Wet 
cell), C®T®T ( Accumulator cell ), C$1 C3W C*T®f 

( Storage cell) Tl TO^T Cto ?lti>t#t I 

(i) <&*T mtfetft ( Dry cell battery ) S—Wf^T TO 
fato 4*fB C^cnir w wft®* «f®1 ( Saw dust) *1 ?fto 
*TJtto ( Plaster of Paris ) nt? ^TJttntfTO ifttn ® 

^jtfnc®* *rc«r ft to *ft*i to m toft*i nw 

*t< to *to w 1st* *hpr to <to1 tot* tito 
ftlTO Ffft to ftf& TO TOft TO *1 Ffal «to I ’Ff’TO nfafift, 
«ffa fttnto i TO* ntra* Ftftto arrtM TOta () 
TO to* *1 TO <to i ^ ®st*rfc® ® a I® e TOfc® 

c*m *j to ** i 

toTO® (Discharged ) ^f *t*nrfir TO ( Charge ) TO 
ntn *fl i 

(ii) vsc^fe C*r®T :-4T5, *rffc ^| TO vlR:TO$& ntU5 

3 *$c®4 ®tn fro® wn *i ft to®,, ^TOtc** new l ®tn ntntofto 
^Jtft® ftto to ^to ( Electrolyte ) W\ I 

<4$ ^utoF wj ^toi 



362 *rc*tro fro^r 

^ITO cstfr fwTO^tfT toft «*rtw, *tto fcroi *f^c® *ri 
*rtc* sri i *rfaffa c?r& fTOfift a$ 4®roi c^ to® i 
CtfljlifW wto TO*ri ®r&a wi, TO ®l TO6 ^TfTnsr ffai TOtTt 
W1 TO® I t*Jr® (pT^ttC^rfel^T ( Separator ) TO I ^tTO c%$- 
TOnr tot ® TOWf% frotfo ctrfc w i ctrfrTO 

wto® utTO ®fwi to TO ftai fcwrfl' wi w w «rf®f& 
m 2 cTOfr ®flhri ^r i 

fTOfffa orfcfrfSra frofft* CTO ( Negative pole ) 

TO I t*li>«f5nr TOFT I«Tf CTO ( Positive pole ) 

to i cto* $TO 4®fi> ®to ti utwl to® i ®ro 3f5 ®fwi 1%ar 
TO®, ^®f& ftw, $c*pfriiFrr^ ffiro m 4<rc ^ ¥f ®i 
Ufa TO® $TO® 4TO <^*& ^ ( Air vent cock ) TO I ®W 

f^s %i *rfaft® w fTOf&® c*rm ^rfro ®ft 

4®* ^Mfa TO TOTO WI TO® I §TO® <TO TO f 

•ffafifa cto toi $c*p?6 ® ®taH> «ntfawRr to find tori ®fro 

TOFfft® fapTO TO { Chemical action) nfaffa Cflfafa 
®^fTOTC Tlfw ^Cl cm, TO®®rfe® ( Lead peroxide ) *rfTO 
w 4®< % facifa c*r&«fa *$c® ^festc® 5 * ®t% ®^ic*r® K 
"TO ( Lead sponge ) *ff%TO W I (fTO fiTO No. 124 fBtaj C^tfl) 

TOfrfcfa® RJtfalW TOJ <?!® v TO®®t$® 4®* c*T® s 
TO orfcafa «rr®Fr to fro fw ®Fr 

c®ft®jm ®i toftFi® toi ®firti ^t*w ®$c® ®tr 5 *i> 

®fe? TO* I 4 TO® TO ®*[fcfa® CTO ( Simple voltaic 
cell ) *®1 ffcuto* I 

«JTO cfctCTW WtStflffS TOtffaff® ®lc®T :— 

ttlfofat® fafr®® «itfrhr ( Distilled water ) twl 3 ®fe® 4 TO 
to ®f*n $c® #i c?rt? ®t«t «rrfro 4 to |®fo® x wttenr 

to l to Rirfr® TOn %5»r i 

®TO^ TO 5 !® 4TO ^ ^ (Air vent cock) 
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f?5J^ 

tfon ?jtfctfl? cro *$< tfws i cnTOfrt? ?$r® 3 ^rs 4 
f?f®if?T>t? ^to to? cto*t ?tftc® ?tc? *w to ^f%?1 
to? TO 12 ?*h TO TO ?>rfe^5 ?&? 1 

TOtTOtat* TOTbS^rtST ?1 *H >1 ( Ampere hour ) :—?t£?*& 

("arrtsrcTOit?) * to? (?£i) 4$ $fcc?? toto ^rt^cmrf? tout 

TO I ^*1 ?JtiMft? TOtttftfS? ( Capacity ) I 6 C®t^ 100 
RJTTO?T? TO?!? R«f ?^T 6 cTOjp> 1 RJtTOfat? ^f??l TOri? 100 
?«iM fro *rrfro i vs rtrctot? to?tc?? ?rtWt ?|t? totf?, 
*TttcH TO TOKOTt? ??51 ?$c?, ^ froi TO ^fro ?r?i ?fe? 

?*iM c*t Rjt?c*t?t? firro *rtf?t? i c&tot ?jti>t 3 i? *tfafB? c*n> to 

C?*H ?$C? 'Q C?t&TO? TO1, ?TOl.« c?tfct? fc*t? ?itf>t$l? RJtHOTt? 

M 

TO?f? fH«? TOT I ( The capacity in ampere hour depends 
on the area and thickness of the positive lead plates which 
form the cell and the number of plates.) 

Tpfelft TOTpfar S—caffil ?1 (Series) ftc’fffa ( - ) 

W ( + ) TO^TO ?ifTO TO, RTtHOTt? ft* 

«TO I 

TOtTOt*r ?1 *m?1»ltt>r ( Parallel) nfaffa ( + )^nv (+>' 
« fHt’tfS? (-) fHinft? (-) to^-r *f?c*r TOrc*r?t? ?tt*, 
cTOpi?^ ft* TO I 

farot dtcror nitStfr Ft# toi tot ?:—c&fre* ?jtWfr 

C<5t*{TO TO§ ?fc* Hi CTO Ft* *f??1? CSF\tfa 'S'S V TOt? 

Ft^TO ?tc? I TO C^5j*Jtfc* ?$CH Ft* TO1 ?t$C? Hi I 

Ft* *f??t? ^ C&TE?* HJtfctft TOTOT? *JtTOt?t? 
TO*t? ( Ampere hour ) orfTOI ?§?? I ?f? 12 cTO^ 60’ 
RJtHC*l?t? TO?tOT ?lftt?t ?? TOHttHl 5 RTtHOTt? ?TO*^ 
Htvrft to, toi rtw 5 *jtHcn?r? frotc? 60 RTtroftt? Ft# 

V$CS HTO? TOtTO ?$C? 12 I 
CTOH8—60-t5-12*&n 



* 
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nfafa to *jtfct*r* nfafs* ctmv to * 
to fro/N c*tmi to to *ftn *kto **f*r® ^c* ^rct «nrtc*i 
5t*l ^5f%Kl 5tf*S ^5 *fro TO*tTO ^CH'S ^tfr-*rr^> * 
TOfTO fafcf* *$v\ *jtfctflr$ *t^i TOr *sfar® *tfro i (fa-nr 
ft** 6 ! No. 148 ffoai c*Tt* ) 

ns troTfl?* TO fsfiTO §TO :—$to 6* *tatf 
mtf^NS *!t^3* TO vfl^fg fts *1 flTOtfi* StFT TO **i 
*Tfa*1 s$tTO TOJ 6 ^c® 10 ftftfifcfa TO«ms ^fc*i ftfwi 
TO TO fJ^Jf N ( Air bubbles ) ^fk^S itrfTO I 

*f*r c*IT ^ *m ftfa* *fwl froft t* % ^TO 

^lk* i 

clttiTSF G*li> ( General notes on 

storage batteries ):— 

(i) *TO TOTO TOk *tc$i* fc*r* *tfro I 

(ii) *rfrtft* **T *1 C®*r *1 TO TOt* 3 fa ffit ,, l* W 
*Tfro 1 

(iii) *ft*TO TO® TO1 *tf*TO TOc® I 

(iv) -, +, CTO *tf*TO TO*1 TO^n TO*1 CTOf*R TOfc® 
^C* ( fit* TOT* ^fF® ** ) I 

(v) 4TO c*% TO* ( Air vent cock ) TO *tf*TO TTfat® 

(fa®*TO ’fit* *Tft* *$*f* m ) I 

(vi) ** W CTO falN® x '8*t^t* ( Distilled water ) ft?1 

CStk^F *tfac® (cnfil §TO J" *1 12 13 

faf*jf*&T*) I 

(vii) ** w *tfro i *rrk®*r *nWr 

**$tt^ ^to* TOf **f*r® ^c* TO*r*rc *f*nrt *tfro i 

(viii) *T§C§tfafct* TO1 «TfW* *7tfctfbT TOtfa* «** 
< Specific gravity ) *fffa1 TOt® I W ( Full charge ) 
1*250 1*280 fa>TO ( Discharge ) 1*110 1*150 
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TOtt 2 3 2 5, i*5i 

1-8, c^fo? c^f^i^i *tfaro ^ i 

(ix) entrant *rc* t^tt *tf*rr® i 

(x) Trf&tfr c^lt *r*5i esrefe^r c^r* *1% 

*nr *ii i 

(xi) C3cfo C®f<® s ’TT’TFpfc (Lead sulphate) 

ip^l ^f*ftl1 (Reduces the efficiency of the 
battery ) I 

(xii) nfaffa «fl> C?faro 3ft^l ^mt^T (Dark brown 

colour ) CSffc C$ ( Grey colour ) I 

(xiii) to 

«ttre, ctfrom fawfa^nfafa csft 

*tr$ ^ff%C«R ( Oxygen) JPK C%t> *$VS 

( Hydrogen ) *fJt*T ^tfer ^ I 

(xiv) <?m nfwfiJ’T c*tf> ?$z\s fiwfa csrfc tow c*r% 
’Ifc? I 

(xv) *rf«rlta w f^ffa c?fc^ c’mftifrhr *rrc* wc^' 
stfi> orfc W'Q *rtCT sfi i 

(xvi) «rri>TO ^ ^Jtf»n» 3?, 

'SfTtfare* *tR^® f*rrt^T* to ^ cpw-^r 

wfa tf*r® *ttc* i to TO ^rrf&tffa c *m 

fttt* *JJ* %5*f ffo® ^ I 

(xvii) ^jTfcfft ®t* ’PftCB TOft «fTOP$ (D.C.) 

i vtc& (A. c.) ^n ®t# *$i*r 

tel* *rr*f%tfor >rf^® oraferot* *ftl vfon^fc (DC.) tatt 
Fte' w i 

(xviii) Ff^^ii nn ^t*t* «rf% *m 

vtfkcv $*tr® stV^frc® oft to «jCTt«R ^jtWl 1 t* 

srtro I 
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No. 148 ffca I Rjtfetft Ftifflrt. faclR (Battery charging 
system) 

A—f^tjSsr (-) *ifsfi&* (+) [ Negative (-) positive (+) wire ] 

B—'^-'srtfSfc C^rt«Tl ( Out-out point opened ) 

0—(Spring ) 

D —^RHWT ( Voltagcooil) 

E—*Pfcj5 ’55rrsra*l C^T? ( Soft iron core ) 

F—( Fuse ) 

G—FftfsR ^5 *W S (Charging switch off ) 

P—^tfedfa 1ST* ( Positive wire ) 

N—srfa ( Negative wire ) 

favtW Ft*'Wl ^ (How battery is charged) ? :— 

srftrc w (P) (+) 

'OK (N) ^rrrrJfSY^r (-) 

to^pr i ... 

Sff$K 3^5 (G) ^f%?T FftRftRfa *tf*rfN (+) 

afofcrlR ret®jri>«r *rf$Tl ^ri>-RT$fr 

(B) *m (F; stfarc ^ (G) R7m*nrm ftfrrc 

,<H) ^rrfrTtrre m i 






















^r^f^*** its 

t 

( Clearance ) 

!'■ 

(Z 5 !^ feffir?. (Main and big end bearing) 


aFTtw srnrcTO ^1 
aprr^fnsr 


*ft? ^ $nron>t4 

<x Tm foirtom 

2" 

o*oo4" ti owe" 

0 001", 6" nts 

0*002" 


9* 

0 005" to 0 006" 

4" 

0*006" to 0 007' 

B" 


Note :—0*001"=00254 1 

1 ^WtH=40 <TT« (0*08937") 

1 1000 1 1 
(o-ooi") ?tc®t i 

6 "to r 

0*008" to 0*009' 

8" to 9" 

0 009" to 0 010" 

10" 

0*010" to 0*011' 


f’rfsTQta WQjtl (Cylinder liner wear) 



EB 

*m iooo ?tfiR 

*rni 2000 wreirr* 

csri-orafs&iii 

'»rtini e i 

6*001" to 0*0016" 
(0*0254 to 0 0881 mm.) 

0*002" to 0*003" 
(0*0508 to 0*076 mm.) 


caFfa-etlcfts 


0*001" to 0*0016" 
(0*0264 to 0*038i mm.) 



0*002" to 0 003” 

(0 0608 to 0 076 mm.) 

0*004" to 0006" 

(0*1 to 0*16 mm.) 

0*002" to 0*003" 
(0*0603 to 0*076 mm.) 

* 1 $-arcf 5 |fc"R 

C3FW-Cttd»® 

0*001" to 0*0016" 
(0*0264 to 0*0381 mm.) 
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0 037" to 0 038 






























IsrcttfTO 369 


*fw*r ^Tt*r farrttw ( Gudgeon pin 

bush and cam shaft bush clearance ) 


. ’fw? fn* 



C5f&* fiPffltTO 

*tT4 

1*4 

0*001" to 0-002" 

0*001" 


: *\sr' 

0 002" to 0-003" 

o-ooi" 

ffjrrnro stra 

3" 

0 003" to 0 004" 

0001" 

OSg? ^*1 1 

Note :—1 <TT« 

4" 

0 034" to o-oo tr 

0-001" 

6" .' 

* 

o ooe" to o-oo6" 

0001" 

(o-ooi'O i tfar 

6" 

0*006" J&}0‘007" 

0001" 

1000 1 
(1000th part of 

1 inch.) 

7" 

0 007" to 0-008" 

0001" 

8" 

0 008" to 0 009" 

0 001" 

• 



flralc^ ( Valvc:g»m^learapce ) 



ffjfe 

• '■.'■-iW- 

1 Ti. j 

CBfgK fSTItaffi 

4" 

0 002" to 0 003" 


6" to 7" 

0 004" to 0-006" 

fyrtrs^r ?fC5 ti «rr^t 
^ CS9 1 

8" §*tnr 

0 006" to 0-007" 


24 





370 <sr«rt3t* fw*9[ 


fSF^TtCW ( Tappet clearance ) 


fafapQT? 

ijlucsrST? 

nr? $$ 



8" 

0002" 

0*006" 

0*008" 

4" 

0002" 

0*008" 

0*010" 

B" 

0 002" 

0010" 

0*012" 

6" 

0*002" 

0*012" 

0*014" 

?" 

0002" 

0 f 014" 

0*016" 

8" 

■Hi 

0016" 

0*018" 

9" 

0 002" 

0018" 

0*020" 

10" 

0 002" 

0*020" 

0*022" 

11" 

0 # 002" 

0*022" 

0*024" 

liSM 

0 002" 

0*024" 

0*026" 

18" 

0002" 

0*026" 

0*02b" 

14" 

0*002" 

0 028 w 

0*030" 

IB" 

0*002" 

- 0*030" 

0*032" 

* 16" 

0*C02" . 

0*032" 

0*034" 

i 

17" ' 

0*002" 

0*084" 

wwfraMl 

18" 


0*036" 

0*038". 

19" 

0*002" 

0*038" 

0*040" 

20" 

0*002" 

0*040" 

0*042" 


Note: fitatt**! nwi **Wt*§rr* 

*tt «ftff O'OOT &F5 0‘002" ^fari | 

S5t*^ x frtwt fiNrfwi^r «mr 0*002' 0004 " *rr*r i 
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'®r^ N tsrrore ^c® 4*r *& tJxtmt f**tnw 

0*002” *$C® 0 004' c^*|| vttr 5 ^ | 


fiRflW^r (Piston ring gap clearance) 


fStfwra 

sracifct* 

R*|5\ fspstnw ^tT^r 
$$ ^wirra 

crr$ ffstc^ 

ostaR 

3" 

0'003".fco 0 004" 

0 010" to 0 012" 

fcfo fSFSTnro 

4" 

99 

0*014" to 0 016" 

5$ ^1 'BTf^ >W 
flR CS9 

^rl^r i 

'%■ 

*♦ 

'r 

Note:—1 *Tf« 
(0*001") 1 
iooo <9tc9hr i 'spt i 

(1000th part of 

1 inoh) 

5" 

99 

0*018" to 0*020" 

6" 

9l 

0*022" to 0*024" 

7" 

»» 


8" 

99 

0*030" to 0*032" 

9" 

99 

0*034" to 0 056" 

10" * • 

# 

• % 

- - i, • *•>* 

0*038" to 0*040" 

11" ; 

99 

0*042" to 0*044" 

12" 

U 

0*046" to 0*048" 

19" 

99 

0*050" to 0*052" 

14" 

99 

0*054" to 0*066" 

15" 

99 

0*058" to 0*060" 

16" 

9m 

0*062" to 0*064" 

17" fc*tor 

99 

0066" to 0*066" 
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fiR(1C3*» ( Piston ring side clearance ) 



§*tess spil&1%’ 
(f*fa a^s fa) 

stcssfa 

(fals a^s fa) 

fiR-rfnr csfMi* 
IfarfCS* 


0*003" to 0 004" 

0 002" to 0 003" 

0*002" to 0*003" 

7" to 12" 

0 004" to 0*006" 

0 008" to 0 004" 

0*008" to 0-004" 

is w ^ra 

0 006" to 0 006" 

0 004" to 0-005* 

csfirc HFvtnivv si ' 

*tvFf§ '® e i cs^tt 

CW ¥fl ^ 1 

fauns*:—f??, at^ stf*W 

stssi sfc? wr &®ra nn® *tfs?n, fa 4* Ultras 
*ttsr faults ^tai fames* erasi *s, «wrl fa aywr 
fas? stfail filwnr l8*nr csi$ s mrf$sl c*e$s css-fa 

*TWi fafcs fUt FT* fart f*tl^ sfis ssrs? ^fssi, -S? 
cwb,$sf sr^foirtc? stf*rai ^tqfi s* i 


?1 *lt*f ( White or gun metal 

stern bush ) 


aU’Wtlwi 

mSfafrfS 

frtJ; fastts* 

csfiR tastes* 
*cs* «jpiwl5\ 


2" 

8" 

4" 

0*004" to 0 C05" 

0-005* to 0*006" 

0*001" to 0*008" 

0 030" to 0 032" 

0*046" to 0 060" 

0*060" to 0 066" 

Noto :—fafc *jtff 

^ vSTsrsfcfa ooos" 

Note S—C5fa »ftlt 

$S* Vtmfenr 0*016" 

to o*oi6". 

crt «wi 

Util'S ^ 

fames* mt* 

6" 

0*009" to 0 010" 

0*076" to 0 080" 

6" 

0*011" to 0*012" 

0*090" to 0*096" 

7" 

0 018" to 0*014" 

0*106" to 0110" 

8" 

0*016" to 0 016" 


8" 

0 017" to 0 016" 

0*186" to 0*140" 

10" §*fCS 

0*018" to 0 020" 

0*160” to 0160" 





























373 


feffisfliT <£*1 ( Lignum vitae bush ) 


«rc*tvmr Hector 

fM5* fffuinro 

C tfa's f3F*taw 
f*si4*?*TTr?rvftc5Pi 

' 

2" 

i 

O-OOS" to 0*00b" 

0*040" to 0 045" 

Note: - crfir *rr* 

3" 

0-012" to 0 018" 

0 030" to 0*065" 

SV <bf2csmv « 020? 

to o-o22". fSfifsrrai 

flfcl «W *W* 

<|c*i4 3fgr 
srcnsrTf "ftV.tf C^t 
?&«T *(T*« 

C*% flFUtC^*! 

mm vftra **trc?r i 

4" 

0*016" to 0017" 

0*090" to 0*085" 

5" 

a 

0*020" to 0 021" 

0-10o" to 0105" 

b" 

0 024" to 0*025" 

0120" to 0*126" 

7" 

: 0-028" to 002b" 

0*140" to 0*146" 

. 

6" 

0 032" to 0 038" 

0160" to 0*165" 

<5rf® ^ srwwnr 
o*o3o" wft 

sic* ) 

Note :—fvfo 
|$ iFfSCSlft* 0*004". 

b" 

0*03b" to 0*017" 

0160" to 0*185" 

10" ?|C3 ^tOf 


0*200" to 0*206" 

» 


3F3t^ i£MK srftTS ®T *Tt*pj> s Tl 

fHpTCR 5f3t$-5Tt*r ( Back lash ) :— 

(i) ^ ^f*R—0*0005" door *■ 

(ii) ^ ^fsR—O OOl" &V5 0*003 ' 

*tt¥ j\ (Back lash ) 

fsrcrfciw t — 

(i) c^tfc ^faR—0001" 0*002" 

(ii) W ^s^fiR—0*004" &ZV 0*005" 

*rw fairfa ?rt^«rt*t fiFfrtcg^r s -0006" *$cs 

0*008" 

' *TW ?rt^5TM fSFid^r:—0 003" 

0*004" 

tttwft, *jtC*®T 5TW91 T! fCS*! *t^* x *Tt^S 

f#3Uf*T:—0 0001" 0*0004" 
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TOtTO fiCT»T 

w <&xm *rft* 

( Oil film thickness ) :* - 

ct fsstFw firn ftt **i ^r tot* *rc*fa cwnr *rttv 

«Trt:—0*001" ^F5 0 006" 

filfrfas cro* ♦ftfrsr W* to :— 

(i) fifffirc *1 <JJ*I f5htnw ( Bearing or bush clearance ) 

(ii) vm f^FFtfaft (Oil viscosity) 

(iii) TO*I CT>"*1TFTO ( Oil temperature) 

(iv) ^1 TORffl (Engine or journal speed) 

(v) <? Tte s (Load ) 


Note 10000 TOt* 5 TOFF TO!W ( 0*0005") 

TOM 

40 *t« (0040" )«1 I 

1 <W3 (0*001") - 0*0254 ftftfifct* I 



CTfi> u * ( Metric system ) 

c^fi? * «rta :— 

(i) ft<fj ^TM fafctST ( Metre ) 

(ii) *ff*«l vu'sn JWW* STM fwifets ( Litre ) 

(iii) 'SWPT?! *rfintC*RT 'QWfl stfsr i5tt*T ( Gramme ) 

(iv) ^ts'sr ti o*w»r 'S&ufi stm cntarta ^1 

flit In ( Square metre ) ■ 

(v) nsw*T SIM faSPlf Tl flrtll 

v 

( Cubic metre ) 

-* 

flri>R :—c^tffc rwrt nw 
WRT s?M .ftfet? I 

f»rtMr: —1000 *1 ftfctani 100 srtm 

^ «t*f btf T, «M Ti ftnt* 'Q flflit wfirtl* «rHH 

»iwwn SIM fafct* I 

Preertaitir:—1000 cufftfSifei* wr*«tt* cq nircM 

fare ws\ «rra«i spf*ftra Mh fafcfff fare*rc*ra'ewtsre 
*smw STM fa®Tt 5 tM i 

CT#f *Mfw® Wt* «rMflrc «iw* *w *re*r wr^Mr 

:— 1 4& Rfrtt Mj, Rfrm flflrt 
srm ^ftfrnr i 

*Rflri>+?r:—^ flfrt* bMr, ^ Rfrft «re « 49 fttM ^$1 
ti Rfnfc wt®i* 49 t 9 * i 

CTlS^ *MifTO5 bfrtni ( Length measurement in 
metric system) 

10 RRiRi>M=l C*I$>R&M I 1 RfaRfrM == 0001 Rl>l« I 
10 c*jfi>Rimr«l i 1 c*rifcfifew«0'01 ftfctt i 
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10 -1 “ft&tir” i i roftftfrt* - o*i ft&nr i 

10 -1 <wrf*rfrr* i l cwrfi&t*-10 Wft i 

10 <wifti>t*-i c^if*n?T* i l c^&tWr*=loo fsn>t* i 

10 c^rfafct* -1 %^tf^r^r i 1 =■ 1000 i 

ftf®r=^»r <irawir »R[arK*t i 
cufc= ^ »r^K»r i 

“isrw, “fsfew, “Wsta" c*il3h* «2f«rt^r iaw i 
gwi -j^r wot r ?»t'®*i i 
ot&i - ^ wot r *r^«i i 
Pfot i 

^ wott i 

c*rl5?^ <2W^te :— 

w?f3 $*r*rrt* w ^ 5 vf^n 

' i c^^ts? :—f^rf»r, c*ift, ^Pr ^ 

“arfa”-^, “foiW’-^ «“ffrifcir’-^ ^g* ^e*t :— 
fiftsrnr, fafirfafrt*, fafaftfrf*, 
c^Bt*r, 

CBpMTfa, cssfafa&ta, <ref*rf9ifcT* i 

\Q ^ajfS^s *TtC*f^ ( Length measurement from 

inch to metric system ) 

1" ( ^ ) - 25-4 fifirflfct* I 1 - 0 03937" or 0 04" l’ 

l"( %* )-2*54 CT|*Wftr I 1 -03937"or04"i 

1" ( ^) - 0*254 I 1 - 3*937" I 

1" ( %* )=0*0254 fifct* I 1 ft* 1* - 39*37" I 

l' ( ^ )-304*8 I 1 f^f3rfB^r=0*00328 I 

1' (^T») - 30*48 l 1 c^fi>f3rl>t* - 0 0328 \ 

1 ' (^i» )=3*048 i 1 c®ftf*i>f* - 0*328 i 

r (f* ) - 0*3048 Wnr I 1 - 3-28 or 3*280843 *fc I 
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1 Tl *f«r = 0‘91 or 0*914399 Wnr I 
1 ftfct* = 109 or 1*0936143 fctl* l 
1 =1*61 or 16093 I 

*0*62 or =0 62137 *rr$®r i 
1 ■srt^CaFt^ ( Micron ) = 1 f^PlfSr&tCTRT 1000 1 ^5t*T (1000th 

part of 1 millimetre ) 

l f^fsrf^Hr==1000 i 

1 ( Microgramme ) = 1 f^f^TvSTtcsi^r 1000 

1 (1000th part of 1 milligramme ) 

l f*rf*r4fa =iooo ^rfoapramr i 

l *rftcaFtf«ffcnr-l f»rf®rWiOT 1000 1 w (1000th 

part of 1 millilitre ) 

1 ftfirfafrnr-lOOO ^t&aFTPifrfa i 


Fractions of an inch to Thousandths of an inch to 
decimals and millimetres millimetres 


Inoh 

Decimal 

Milli¬ 

metres 

Centi¬ 

metres 

Thousandth 

of an inoh 


Thousandth 

of an inoh 

Milli¬ 

metres 


0*01,66 

0-397 

0*0397 

1 

00254 

20 

0*508 


0*0313 

0-791 

0*0791 

2 

00608 

30 

0*762 


0-0825 

1*683 

01598 

3 

0 0762 

40 

1*016 

* 

0*126 

3*175 

0*8175 

4 

01016 

50 

1*27 


025 

6*85 

0-635 

5 

0*127 

60 

1*624 

t 

0*375 

9*525 

0 9525 

6 

0*1524 

70 

1*778 

\ 

0*6 

12*7 

1*27 

7 

0*1778 

80 

2*082 

i 

0*626 

15*875 

1*5875 

8 

0*2032 

90 

2*286 

* 

0*75 

1905 

1*905 

9 

0-2286 

100 

2*54 

i 

0*876 

22 225 

2*2125 

10 

0*254 
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Millimetre Kilogramme per square centimetre 
to inch and pound per square inch 


Millimetre 

Inch 


Kg./eq. am. 

Lbs./sq. in. 

0*1 

00039 


01 

1422 

O'2 

00079 


0'2 

2-845 

03 

00118 


03 

4*267 

04 

00157 


0-4 

5‘689 

0*6 

0 0197 


0'5 

7-111 

0'6 

0 0236 


0*6 

8-531 

0*7 

0'0276 

* 


0'7 

9‘956 

08 

0 0315 


08 

11-378 

09 

00354 


0'9 

12-801 

l'O 

0 0394 


1-0 

14-223 


British and metric conversion tables 


British to Metrio 

Metric to British 

1 inch 

—25 4 mm. 

1 mm. =0*0394 inch 

1 bc[. in. 

=6*45 sq. cm. 

1 sq. cm. =0*166 eq. in. 

1 lb. 

=0*454 kilogramme 

1 kilogramme =2*205 lbs. 

1 gallon 

= 4 546 litres 

1 litre =0*22 gallon 

1 lb./sq. in. 

=0*0708 kg./sq. cm. 

1 kg./sq. cm. =14'22 llrs./sq. in. 

1 lb./sq. in. 

= 0 0678 atm. 

1 kg./sq. cm. =0*965 atm./sq. in. 

(1 atmosphere = 14 7 lbs./sq. in.) 

(1 atmosphere = 1*033 kg./sq. cm.) 
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wtif* «wnr ul*t ( Weight measurement 

of metric system ) 

10 -1 c*Tfi> 3 tm i i ftfaarm - o ooi arm i 

io =i i l c*rftsmr-ooi m i 

10 reftsrfa -1 “arfa” i l O5f>wi-o-i m i 

io m *i csvtm i l <^wm« io m i 

io c^tirtsi -1 c*#rstra i i cyfam -100 amu 

io -l fwtstt 5 i i l focmsrm=1000 arm i 

1000 froiWT-1 c*ll§* ^-0 9842 ^=2205 nr&s l 
1016 fwm TOT -1*01605 c*ll§* -1 fer - 2240 *Tt^51 

4. 



*rt*f ( Capacity measure¬ 
ment of metric system) 

10 -1 c*#f*ii>rs i l f*r r *ff*rftt*=0 ooi f*r&t* i 

10 -1 c'sftfSr&T* i l =0 01 fafrt* i 

10 csf%f^t5**l "faSta" i 1 reftWt*=*01 i 
10 f»i&f*-l i l c^tf^t?=10 i 

10 c^tto "l cq&tfafrfa i 1 c*c%tf®rfrr9-100 i 

io <n*i%tf*n>T?r -1 fwitft&t* l ftfrnr -1000 Wt* \ 
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*trm 

f*T$T* 



i 

4-616 

1 

0-22 

2 

909 

2 

0-44 

3 

1364 

3 

0-66 

4 

1818 

4 

0-88 

5 

22-73 

6 

1-1 

10 

45-46 

60 

11*0 

60 

227 3 

100 

22 o 

100 

4516 

1000 

220q 


British capacity 
4 few -1 *it^^ i 
2 *rt^ =i c^rnSra i 
4 c^lrrtfor-1 ’fJt*R i 
4 *rrt*ra -1 i 

l ferfrf* -1} *rfc& i 


OIL FUEL MEASUREMENTS 
( Sp. gr. 0'9 ) 

1 ton of oil is equal to 39 8 cu. ft. 

1 ton of oil is equal to 249 gallons. 

% 

1 ton of oil is equal to 6 barrels ("hearty ). 

1 ton# of oil is equal to 1140 litres ( approx. ). 

1 gallon of oil is'equal to 4*546 litres. 

1 gallon of fresh water is equal to TO lbs. 

1 gallon of sea water is equal to 10 j lbs. 

1 gallon of oil is equal to 0T6 cu. ft. 

1 gallon of oil is equal to 9 lbs. 

1 cu. ft. of oil is equal to 0 025 ton. 

1 cu. ft. of oil is equal to 56*316 lbs. - 
1 cu. ft. of oil is equal to 28 361 litres. 

1 cu. ft. of oil is equal to 6*229 gallons. 

TO CONVERT FROM ONE UNIT TO THE OTHER. 
fefaWfa ^3* (Millimetre to inch) 0*03937 x 

# • 

(Millimetre)(Inch) 
(Centimetre to inch) 0*3937 X . 

(Centimetre) — ijnch) 
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< 2f e TP^t 

W ta 3$T® (Metre to inch) 39 37 X fsriila (Metre) 

(Inch) 

$$ *$C® (Inch to millimetre) 25’4 x ^ (Inch) 

(Millimetre) 

^ a^C*® C J T$>fsn>ta (Inch to centimetre) 2 54 X (Inch) 

— C*rfi>f*nMa (Centimetre) 

$$ f^>ra (Inch to metre) 0*0254 X$$ (Inch) 

= f^t? (Metre) 

^ a$T® fs^ta (Foot to metre) 0'3038 x ^ (Foot) 

= fafrta (Metre) 

fsn?fa atr® ^ > Metre to foot) 3'28 x (Metre) 

- (Foot) 

^ Wata *^£® >e?Ti> (Horse power to watt) 746 x^f 
’’ff'Qata' (Horse power) *= v Q¥t^ 1 (Watt)-^ 

'STffr *ft«m (Watt^jprse power) 0*00134 X 

> Qati> (Watt) =>'^ *tt'8afa (Horse power) 
f^TTSTtt ©^Kilogramme to pound) 2*2Q5x 

(Kilogramme)—*tf^Q (Pound) 

( Pound to kilogramme) 0*454 X 
(Pound) — (Kilogramme) 

ftfcta *trT*R (Litre to gallon) 0*22 X fSriM* (Litre) 

-*tTfa5T (Gallon' 

’fjt 9 l»r ^T® Wta (Gallon to litre) 4*546 X JfjfsR (Gallop) 

(Litre) 

*fta Wta frOTteffa *Tfa ^fa caftfafrta (Pound, 

.per square inch to kilogramme per square centimetre) 

* ■ r- ' 

■ . 0*0703 X lbs./sq. in — kg./sq. cm. 

foprtsrm *tta mU caftfafcta *^F® *tt&8 *tta wta (Kilo¬ 
gramme per square centimetre to pound per square inch) 

14 223 X kg./sq cm. «= lbs./sq. in. 
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COMPARISON OF CENTIGRADE AND 
FAHRENHEIT THERMOMETER SCALES 



^pTo convert Centigrade to Fahrenheit, multiply by 9, 
divide by 5, and a,<dd*$3,J.e. +32 -°F 


To convert Fahrenheit to Centigrade, subtract 32, 
multiply by 5, and divide by 9, i.e. —— ^ — °C 

1 •jflrVJ'P'I (Nautical mile)-115078 or 1*151 ^TTf 9 T (Miles) 
1 (Nautical mile)=6080 faf (Feet) 

1 (Nautical mile) = 2026*6 Ti «fw (Yards). 

1 (Nautical mile) -1*852 (Kilo- ’* 

metres) 

4 (Nautical mile) —1852 f*rf5'T?r (Metres) 

1 (Mile) - 0 86898 

(Nautical mile) 

$ 
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X *rt§*T (Mile) 

1 ^ (Mile) 
r l (Mile) 

1 *Tltyr (Mile) 

X (Kilometre) 

1 (Kilometre) 

1 (Kilometre) 

0 

1 (Kilometre) 

1 fatartf^T* (Kilometre) 


= 5280 fti (Feet) 

-1760 blV& ^1 TO (Yards) 

- 1*61 IwrfWt* (Kilometres) 
-1608*9 (Metres) 

= 0 53996 or 0 54 *rT$*r 

(Nautical mile) 

- 0 62137 or 0'62 ^ (Mile) 

- 3280 84 (feet) 

- 1093'3 Tl TO (Yards) 

- 1000 (Metres) 


1 inch - 25*400 millimetres. 

1 foot -12 inches - 304*8 millimetres =*36*48 centi¬ 
metres. 

1 yard — 36 inches — 3 feet—914 39 mi^jmetres — 91*43j9 
centimetres — 0*91439 metre. i? 

1 fathom - 6 feet- 2 yards - millimetres * 182*878 

centimetres — 1*8287 raeilres. 

■ i 

1 pole - 5*5 yards=16*5 ieet a a&0292 metres. 

1 chain-100 links-4 poles-66 feet—22 yards—11* 
fathoms - 20*11658 metres. '**1(1 

1 furlong-40 poles—660 feet—220 yaT(is==110 fathoms 
— 201*1658 metres. 

1 mile—8 furlongs**-1760 yards —5280 feet-880 fathoms 
— 1609*9 metres -1*6093 or 1*61 kilometres. 


Square measure 

X square inch - 6*4516 square centimetres. 

X square foot —144 square inches — 929*03 square 
centimetres. 

1 square yard—9 square feet —1296 square inches 

—0*83612 square metre. 
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•storm* 

1 square centimetre - 0 1550 square inch. 

1 square decimetre -100 square centimetres 1 - 1 15*500 

/ , vt; »• 

square inches. • • 

1 square metre -100 square decimetres = 10,000 |quare (> 
centimetres — 10 7639 square feet —1*1960 squfi|e yards. 
1 square decimetre - 100 square metres - 189‘60 square 

yards. 








Cubiomeas 

1 cubic inch « 16'387 cubic centimetres 

1 cubic fo06 s *=1728 cubic inches-0*028317 cubic metre. 

• .. ■ 

^ 0 • m " * 

1 cubic yard = 27 cubic * feet: —466$6* cubic inches 

jj. - — 0764550 cubic metre. 

40 cubia;|to(j^ 1 chipping ton-1*13268 cubic metres. 

< t • 
i.h . 

■ Lineal measure 
^Millimetre — tfo centimetre - 0*03937 inch. 

i 

10 fpiUimetres = 1 centimetre = 00*3937 inch. 
lO^c^lil^ietres — 1 decimetre — 3*937 inches — 0 3230 foot. 

i »: . . 

10 decimetres-1 metre -39*37 inches = 3*280 

- r< 

y \ 

10 metres —1 dekametre = 393*7 inches —32*80 

=10^36 yaj ^. 

10 dekametres = 1 hectometre = 100 metres - 328’0&feet 




-109*36 yards., 
10 hectometres * 1 kilometre-* 1000 metres — 328.6’84^fiet . 

-1093*61 ^ards. 

1 kilometre^O 62137 mile=10 kilometres —6*5 miles 

^(about), 

w : - 
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arlS* 

British and metric equivalents 
iOTStf ( Length) 

i ^f ( Metre ) - 39’37 $$ (Inches) 

(Metre) 

fsr&tS (Metre) X 39*37(Inches) 

MM ^J, lnche ?1^ 3937tl» «nch)=l tnS f S» B 

■ m V (n 

(Ce 


V • 

???7 ^(Inches) -0 . 0393 ^ (Inch) - lft 
1000 ^ 

(Mil: 


(Centimetre) 


»**j5 


><vu • >' v 


■ •sty-: . 

^jL_ -254 C^ftfct* (Ceririinfetres)fel (&ch) 

. 03937 ■■ 

" . *♦#*.*..* *■ 

/ “^ ,u *netres) -1 ^ (Inch) 




■ 25*4 (] 



£/^3937 ? 

; - ciftftSl? (G^tdaetre) 

& * 

( Millimetre) _ (Decimetre) 

100 


^^fi^m(M illimetre) _ / Metrc ) 

^ , 4 W d 

C^feff-tC^nrimette) .. (Decimetre) 

:‘.V$ r.10. . . '• 

». '.Ij .*•/.< ..• • . • 

A^fw1<$entimetire| M 

100 

* .*■, < 

W^(Mptre) (Kilometre. 


(Area) 




lTW V ’c>rf^ r ; ^.9 uarc centimetre)-0*3937 2 or 
%• 0 3^7 X 6*3937 - 0155 tytl t* (Square inch) 
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- = 6*45 C*T$>f*rtlir (Square ^centimetres^ 

0 1D3 

= 1 ^«P (Square inch) 

1 Wfa ft (Square foot) -12 Xl£ -144 WV* $$ (Square 


* inches) 

6*45 x 144 — 929 C^frtfa (Square centimetres) ' > 

= 1 Wft ft (Square foot) 

1 fiftf* (Square metre) - 3'28* or 3'28 x 3'28 = 10'76 ,^ \ 

‘ ^ ft (Square foot) * 


^f®IS§'sr (Volume) 


1 CTfefwj^Cub. centimetre)-* 0*3937 8 or 

Jf^FO-39^7 x 0-3937 x 0*3937 = 0 0609 fwtfkw (Cub. Inch) 

-— aO^O^*^ ^ ^ fatter ( Cub. centimetres) 

- 1 (Cub. inch) 

1 fttfa (Cub. metre) = 3‘28 8 or 3"28x 3*28x3-28 

£ - 35'31 ft (Cub. foot) 


'SClft (Weight) 


1 (Ounce) = 28‘35 cSTfsr (Grammes) 

1 •ff&Q (Pound) = 453 5924 affa (Grammes) 

45 -||^|- 4 =0 4535924 fWHil (Kilogramme) -1 *ttfca 
100 J 

(Pound) 

16 x 28*35 = 453 5 <stfa (Grammes) 

1 f*RT (Hundred weight) = 112 *tH§ v O (Pounds) 

112 x 0*4535924 = 50 8 %9Tt^m (Kil^rammes) 

1t=f (Ton)-2240 (Pounds)=1016 f^Tt'STN 

. -"S 

(Kilogrammes) 

2240 X ’4535924=1016 (Kilogrammes) 
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*C«2f*Tt?r (Pressure) 

Kjfcgramme per square centimetre x 14*22 - Pound per 

square inch 


Pouriid per square ind|4< 0 0703 - Kilogramme per square 

% centimetre 




( Foot-pound ) ^ (Metre 

kilogramme) 

1% (Inch) * 0-0254 ffttt (Metre) 

' 1% (Foot) or 12 (inches)=0 0254 x 12 - 0 3048 fato 

(Metre) 

1 «Tt^S (Pound) =*453-5924 sTfa (Grammes) 4 


1 (Pound) - 45 y^^ * 04535 (K^grail 

H* (Foot) x *ft&9 (Pound) - 0'3048 X 0*45^24^ 

- 01382 (Metre-kilogramme) 

1 (Foot-pound)-01332 (Metre 

kilogramme) 

. •* 

33000 Foot pounds per minute x O’1382 -|I500 Metre 

kilogramme per minute = 1 Horse Powerjl 








